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Urea derivatives of formula 
(I), wherein R 1 is a group of 
formula (I) (in which R 4 is 
aryl which may have suitable 
substituent(s), or heterocyclic 
group which may have suitable 
substituent(s), and Y is bond, 
lower alkylene, -S-, -O-, (a), 
-CH-, -CONH-. (b), (in which 
R 7 is lower alkyl), -NHSO2-. 
-SO2NH-, -SO2NHCO- or 
-CONHSO2-); or thiazolyl, 
imidazolyl, pyrazolyl, pyridyl. 
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DESCRIPTION 

UREA DERIVATIVES AND THEIR USEAS ACAT- INHIBITORS 

5 TECHNICAL FIELD 

This invention relates to new urea derivatives and 
pharmaceutical^ acceptable salts thereof which are useful 
as a medicament. 

BACKGROUND ART 

Some urea derivatives have been known as acyl-CoA : 
cholesterol acyltransf erase enzyme (hereinafter, ACAT) 
inhibitors, for example, in U.S. Patent Nos. 4,473,579 and 
4,623,662, EP Patent Application Publication Nos. 0354994 
0399422 and 0512570 and PCT International Publication Nos '. 
WO 91/13871, WO 93/24458 and WO 94/26738. 

DISCLOSURE OF INVENTION 

This invention relates to new urea derivatives and 
pharmaceutical^ acceptable salts thereof which have an 
inhibitory activity against ACAT and an advantage of good 
absorption into blood on oral administration, to processes 
for the preparation thereof, to a pharmaceutical 
composition comprising the same and to a method for the 
prevention and/or treatment of hypercholesterolemia, 
hyperlipidemia, atherosclerosis or diseases caused thereby. 

One object of this invention is to provide new and 
useful urea derivatives and pharmaceutical^ acceptable 
salts which possess an inhibitory activity against ACAT. 

Another object of this invention is to provide 
processes for preparation of said urea derivatives and 
salts thereof. 

A further object of this invention is to provide a 
pharmaceutical composition comprising,, as an active 
ingredient, said urea derivatives and pharmaceutical^ 
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acceptable salt thereof. 

Still further object of this invention is to provide a 
therapeutic method for the prevention and/or treatment of 
hypercholesterolemia, hyperlipidemia, atherosclerosis or 
5 diseases caused thereby in human beings or animals, using 

said urea derivatives and pharmaceutical^ acceptable salts 
thereof. 

High levels of blood cholesterol and blood lipids are 
conditions which are involved in the onset of 

10 atherosclerosis. 

It is well known that inhibition of ACAT-catalyzed 
cholesterol esterif ication could lead to diminish 
intestinal absorption of cholesterol as well as a decrease 
in the intracellular accumulation of cholesterol esters in 

15 the intima of the arterial wall. Therefore, ACAT 

inhibitors are useful for the prevention and/or treatment 
of hypercholesterolemia, hyperlipidemia, atherosclerosis of 
diseases caused thereby such as cardiac insufficiency (e.g. 
angina pectoris, myocardial infarction, etc.), 

20 cerebrovascular disturbance (e.g. cerebral infarction, 

cerebral apoplexy, etc.), arterial aneurism, peripheral 
vascular disease, xanthomas, restenosis after percutaneous 
transluminal coronary angioplasty, or the like. 

25 The object urea derivatives of this invention are new 

and can be represented by the following general formula 
(I): 



0 

30 i II 3 (i) 

1 1 
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- 3 
wherein 

R 1 is a group of the formula : 



(in which 

R 4 is aryl which may have suitable substituent (s) , 
or heterocyclic group which may have 
suitable substituent (s) , and 

C 

Y is bend, lower aikyiene, -S-, - C -, =C u_ 
-CONH-, -N-CO-, ( in which R 7 is i ower 

R? aikyl), 

nhso 2 -, -so 2 m-, -so 2 nkco- or -conhso,-, • 

or z 
thiazolyl, imidazolyl, pyrazolyl, pyridvl, thie^ 
furyl isoxazolyl or chromanyi, each of which ma'y'have 
suitable substituent (s) ; 
is lower alkyl, lower alkoxy (lower > alkyl , cycioalky^ 
ar (lower, alkyl which may have suitable substituent '(s, 
heterocyclic group or heterocyclic (lower) alkyl 
R is aryl which may have suitable substituent (s ) or 
heterocyclic group which may have suitable 
substituent (s, , and 
n is 0 or 1 . 

The object compound (I, of the present invention c*n 
be prepared by the following processes. 
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Proress (1) 



R - (CH 2 ) n -NH 
R 

(ID . 
or a salt thereof 



10 



15 



0=C=N-R 



-r3- 



(III) 

or a salt thereof 



O 

20 R 1 - (CH 2 ) n -N-C-NH-R 3 



25 



30 



Process (2) 



R- 



(I) 

or a salt thereof 



R 1 -(CH 2 ) p -NH + KoN-R 3 



R2 



(II) (IV) 
or a salt thereof or a salt thereo: 



35 
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formation of 
ureido group 



R 1 -(CH 2 ) n -N-C-NH-R3 
(I) 

or a salt thereof 



20 R 1 - (CK 2 ) n -N-C-NH-R| 



'2 
R 



da) 

or a salt thereof 



30 J oxidation 



35 
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0 

1 I' 1 

R - (CH 2 ) n -N-C-Nr>Rg 

' R 2 
(lb) 

or a salt thereof 



wherein 

R 1 , R 2 , R 3 and n are each as defined above, 
R| is pyridyl having two lower alkylthio and lower alkyl, 
and 

Rj 3 is pyridyl having two lower alkylsulf onyl and lower 
alkyl; pyridyl having two lower alkylsulf inyl and 
lower alkyl; or pyridyl having lower alkylsulf onyl, 
lower alkylsulf inyl and lower alkyl. 

The starting compound can be prepared by the following 
processes. 

Process (A) 



25 

O 




5 



10 



35 




(IXa) 

or a salt thereof 
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Process fB> 



R 1 - CN 
(IX) 

or a salt thereo: 



10 



reduction 



15 



R 1 - CHO 
(X) 

or a salt thereof 



20 



>mress f C> 



4 " OH 



25 



(XI) 

or a salt: thereof 



30 



(XII) 
or a salt thereo: 
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Process (n) 
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R ^"°"C3~ CH0 

(Xa) 

or a salt thereof 



B(OH) 2 



(XIII) 
or a salt thereof 



(XII) 

or a salt thereof 



(Xb) 

or a salt thereof 
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R 1 - CHO 



10 



15 



(X) 

or a salt thereof 



i) R 2 -NH<- 



(XIV) 

or a salt thereof 
ii) reduction 



20 



R 1 -CH 2 -NH 
R 2 
(Ila) 

or a salt thereof 



25 



wherein R 1 , R 2 , and R 4 are each as defined above, 
R 5 is lower alkoxy, 
R 6 is lower alkyl, 
30 R 4 is aryl which may have suitable 

substituent (s) , and 
X is a leaving group. 



35 



Suitable pharmaceutical^ acceptable salts of the 
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o^ect compound fi) are conventional non . toxic 
may include a salt with a base or an ac d h ? 
such as a salt with ,n ■ adcution salt 

a sau with an inorganic base, <= or exam^* 
alkali metal salt ( p „ ^- example, an 

et- ) an ,\ f 9 "' S ° dlU;n Salt ' - Dot ^3ium salt, 

•tw.), an alkaline earth metal salt (p 0 m i ■ 

magnesium salt, e^c ) ' Calcium ^it, 

°-<-<-, e„c.), an ammonium salt; a , a i P 

organic base, f 0 v ex amn i a With an 

• ^ , example, an organic amine salt 'e V 

tnethylamine salt, ovrirfin. ^ «e.g., 

' - D ^ ridl ne sait, picoline salt 
ethanolamine salt ^ . , . u ' 

e sait ' triethanolamine salt, di™~i~K 

"It. »-»-d i ben 2yi et hy i.ne dl a, i „e s^t, "^«-~ 

hydrobro ml de. sulfate, phosphate, etc.); an or g anic 

carboxyUc or sulfonic acid addition sait 

acetate, trif iuoroacetate, rcaieate, tartrate f.^a T"' 

citrate, -thanesuifonate. hen.enesulfonate ' 
toiuenesuifonate, etc.,; a sait with a basic c acidic 
ammo acid ( e a acidic 
etc.,. ar91nine ' aSpartic acid < glutamic acid, 

in the above and subsequent descriptions of th* 
Present specification, suitable examples and illu^o- 

Intend 7^ "** Present invent ^ 

intends to include within the scooe thereof are 

in detail as follows. .* are ^P^med 

The term "lower" i e „c^ ■• 

er ls used to intend a grouo having r «. 



The term "higher" is used cc <nr end - a™„ * 

*- 0 on „ . ena a group ha vina ~ 

-o 20 caroon atoms, unless otherwise provided 

Suitable "l OW er alky!" and "lower alkvi moietv" - r - 
terms "ar (lower) alkvl " .-i ftuor '.,,. . ' ety in Cr ' e 

„. >ai KyI , lower alkoxy flower) alkvl" and 

heterocyclic flower, alkyi" may include straicht'or b«n h h 

one having 1 to S carbon atomfs), such as methyl , ethvT 

Propyl, isopropyi, butyl, isobutyl, .^^1/^^. 
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pentyl, tert-pentyl, hexyl, and the like, and in which more 
preferable example may be C : -C 4 alkyl. 

Suitable "lower aikylene" may include straight cr 
branched one such as methylene, ethylene, trimethyiene, 
tetramethylene, pentamethylene, hexamethyiene, 
methylmethylene, ethylethylene, propylene, and the like, in 
which more preferable example may be C^-Cj aikylene and the 
most preferable one may be methylene. 

Suitable "lower alkoxy" and "lower alkoxy moiety" in 
the term "lower alkoxy (lower) alkyl" may include methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, t-butoxy, 
pentyloxy, t-pentyloxy, hexyloxy and the like. 

Suitable "cycloalkyl" nay include cyclo (C 5 -C 7 ) alkyl 
(e.g., cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, 
etc.) and the like. 

Suitable "aryl" and "aryl moiety" in the term 
"ar (lower) alkyl" may include phenyl, naphthyl and the like. 

Suitable "halogen" may include fluorine, bromine, 
chlorine and iodine. 

Suitable "leaving group" may include acid residue, and 

the like. 

Suitable "acid residue" may include halogen as 
exemplified above, and the like. 

Suitable "heterocylic group" and "heterocyclic moiety" 
in the term "heterocyclic (lower) alkyl" may include 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing 1 to 4 nitrogen 
atom(s), for example, pyrrolyl, pyrrolinyl, imidazoiyl, 
pyrazolyi, pyridyl, dihydropyridyl , pyrimidinyi, pyrazinyi, 
pyridazinyi, triazoiyl (e.g., 1K-1 , 2 , 4-triazolyi, 4K-1,2,4- 
triazolyl, 1K-1,2, 3-triazolyl, 2H-1, 2, 3-triazolyl, etc.), 
tetrazolyl (e.g., IH-tetrazolyl, 2H-tetrazolyl, etc.), 
etc. ; 

saturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromcnccyciic group containing 1 to 4 nitrogen 
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atom.s). for example, pyrrolidine, imidazolidiny. 
pzperidyl, piperazinyl, etc.; 

unsaturated condensed heterocyclic g-c- c ■ 
to 4 nitrogen ato m(s) , for example.' JLly, dl?,"* ' 

5 indoiinyi, indoll21nyl , ben2imldajolvl/ q ^; ol ;r iyi - 

isoquinolyl, indazolyl, benzotriazolyi. e-c" • ' 

unsaturated 3 to 6-membered (more preferablv 5 or 6- 
membered, heteromonocyclic group containing , £o , J 
atom(sl and ' * a 3 „,,„ 9 t0 2 ox ygen 

isoxazolv) " " 1Cr °9 en atom ( s), for example, oxazolyl. 

zsoxazolyl, oxadzazolyl (e.g., 1, 2, 4-oxadiazolyl ' : 3 a 
oxadxazolyl, 1,2, 5-oxadiazolyl, etc. etc.; " 

saturated 3 to e-membered (more preferably 5 or 6- 
membered, heteromonocyclic grouo containing ■ to , 
atom.s, and 1 to 3 nitrogen atom ( s, , fc." elmo-e ^ 
morpholinyl, sydnonyl, etc.; 

to 2 o U " S " Urated Sensed heterocyclic group contain-, , 
to 2 oxygen atom,s, and 1 to 3 nitrogen atom,s,, « c , 
example, benzoxazolyl, benzoxadiazolvl. et- • 

unsaturated 3 to 8-membered (more preferably 5 o- 6- 
membered, heteromonocyclic group containinc 1 to Vsu^ur 
atom.s, and 1 to 3 nitrogen atom.s,, for example, 
tniazolyl, isothiazolyl, thiadiazoiyi (e.g., \, 2 ,,. 
thzadiazolyl, 1.2,, -thiadiazoiyi. 

1.2.5-thzadiazolyl, etc.), dihydrothiazinyl, etc ■ 

saturated 3 to 8-membered (more preferably s'or 6- 
membered, heteromonocyclic group containing l to ■> ,..„„, 
atom (s, and , to 3 nitrogen atom,s, . for example.' 
thiazolidinyl, etc.; " 

unsaturated 3 to 8-membered (more preferably. 5 « 
membered, heteromonocydlc g rou P contains, 1 J 2 ^ 
atom(s), for example, thienyl, dihydrodi chiin yi 
dihydrodi thionyl, etc.; " ' 

unsaturated condensed heterocyclic group contain!,, , 
to 2 sulfur atom,s, and 1 to 3 nitrogen atc», s) , to . ' " 
example, benzothiazolyl, benzothiadiazolyl , etc • 
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unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing an oxygen atom, 
for example, furyl, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
5 membered) heteromonocyclic group containing an oxygen atom, 

for example, 4H-2, 3, 5, 6-tetrahydropyranyl, etc.; 

unsaturated condensed heterocyclic group containing 1 
to 3 oxygen atom(s), for example, chromanyl, isochromanyl, 
methylenedioxyphenyl, etc.; 
10 unsaturated 3 to 8-membered (more preferably 5 or 6- 

membered) heteromonocyclic group containing an oxygen atom 
and 1 to 2 sulfur atom(s), for example, dihydrooxathiinyl, 
etc. ; 

unsaturated condensed heterocyclic group containing 1 
15 to 2 sulfur atom(s), for example, benzothienyl, 

benzodithiinyl, etc.; 

unsaturated condensed heterocyclic group containing an 
oxygen atom and 1 to 2 sulfur atom(s) , for example, 
benzoxathiinyl, etc.; and the like. 
20 Suitable "protected amino" may include a'cyl amino or an 

amino group substituted by a conventional protecting group 
such as mono (or di or tri ) aryl (lower ) alkyl , for example/ 
monolor di or tri ) phenyl ( lower ) alkyl (e.g., benzyl, trityi, 
etc..) or the like. 
25 Suitable "hydroxy protective group" in the term 

"protected hydroxy" may include acyl, mono (or di or 
tri) phenyl (lower) alkyl which may have one or more suitable 
substituent (s) (e.g., benzyl, 4-methoxybenzyi, trityi, 
ere), trisubstituted silyl [e.g., tri ( lower ) alkylsilyl 
30 (e.g., trimethylsilyl, t-butyldimethylsilyl , etc . ) , etc.], 

substituted (lower) alkyl (e.g., methoxymethyl, 
ethoxymethyl, etc.), tetrahydropyranyl and the like. 



35 



Suitable "acyl" and "acyl moiety" in the term 
"acylamino" may include 
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Carbamoyl; Thio carbamoyl; 

Aliphatic acyl such a/lower or hi g her alJtanoyi 
for»yl, acetyl, propanoyl, butanoyl. 2-nethylprooanoW 
pentanoyi, 2, 2 -di*ethy lp ropa„oyl, hexanoyi, hept an 0 yl 

:::rr ' r nanoyi ' d — ^ 

tr.decanoyi tetradecanoyi, penradecanoyl, hexadecanoy, 
hept decanoyi, octadecanoyl. nonadecanoyl, icoaanoy" 

lewer or higher alxoxycarbony! ,ethoxy=ar b oovi, 
ethoxycaroonyl, t-butoxycarbonyi. t-pentyloxycarbonyl 
heptyloxycarbonyi, etc.); y ' 

lower or higher alxyiaulfonyi .e.g., *ethylsulfonyl 
ethylsuifonyl, etc.); 'onyi, 

lower or higher alxoxysulfonyl (e.g., nethoxysulfonvl 
ethoxysulronyl, etc.,, cycle (lower, alxyicarbonyi Tc ,' 
cyclopentylcarbonyl. cyclohexylcarbonyl, etc.,; or rhe' 

Aromatic acyl such as 
aroyl (e.g., benzoyl, toluoyl, naohthoyl, etc , • 
ar (lower, alkanoyl (e.g., phenyl (lower, alJcanoyi '(eg 
Phenyiacetyl, phenylpropanoyl, phenvlbutanoyl 
Phenylisobutanoyl, phenylpentanoyl , phenylhexanoy^ , etc '," 
naphthyl (lower, alkanoyl (e.g., naphthylacetyl 
naphthylpropanoyl, naphthylbutanovl , etc , etc 1 • 
ar (lower, alkenoyl fe.g., phenyl (lower > alkenov- \' 

Phenylpropenoyl, phenylbuf noyl , phenyl.ethacrvloy / ' 

phenylpentenoyl, phenylhexenovi , etc.,, 

naphthyl dower, alkenoyl (e.g., naphthvlorooenoyl 

naphthylbutenoyl, etc.,, etc.]; 

ar (lower, alkoxycarbonyl fe.g., Phenyl (lower , alkoxvcarbony^ • 
(e.g., benzyloxycarbonyi, etc.,, etc.]; ' 

aryloxycarbonyl (e.g., phenoxycarbonyi,' 

naphthyioxycarbonyl, etc.); 

aryloxy(lower,alkanoyl (e.g., phenoxyacet vl, 
phenoxypropionyl, etc.,; 
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arylglyoxylcyl (e.g., phenylgiyoxyloyl , naphthylglyoxyloyl, 
etc. ) ; 

arylsulfonyl (e.g., phenylsulf cnyi, p-tolylsui f onyi, etc.; ; 
or the like. 

5 

Suitable "substituent" in the terms "aryl which maiy 
have suitable substituent (S) " and "ar (lower ) alkyl which may 
have suitable substituent ( s ) " may include lower alkyl as 
exemplified above, lower alkoxy as exemplified above, lower 

10 alkenyi, lower alkynyl, mono (or di or tri) halo (lower ) alkyl 

wherein halogen moiety and lower alkyl moiety are each as 
exemplified above, cyclo ( lower ) alkyl , cyclo ( lower ) alkenyi, 
halogen as exemplified above, carboxy, protected carboxy, 
hydroxy, protected hydroxy, aryl as exemplified above, 

15 ar ( lower ) alkyl wherein aryl moiety and lower alkyl moiety 

are each as exemplified above, carboxy ( lower ) alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di ( lower ) alkylamino wherein lower alkyl moiety is as 
20 exemplified above, amino (lower ) alkyi wherein lower alkyl 

moiety is as exemplified above, protected 

. amino (lower ) alkyl, hydroxy (lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 

hydroxy (lower ) alkyl, cyano, suifc, suifamoyl, carbamoyioxy, 
5 mercapto, lower alkylthio wherein lower alkyl moiety is as 

exemplified above, imino, protected amino as exemplified 
above, heterocyclic group which may. have mono (cr di or 
tri) ar (lower) alkyl wherein heterocyclic group, aryl moiety 
and lower alkyl moiety are each as exemplified above, and 
0 the like. 

Suitable "substituent" in the term "heterocyclic group 
which may have suitable substituent: ( s ? " may include lower 
alkyl as exemplified above, lower alkoxy as exemplified 
above, lower alkenyi, lower alkynyl, mono (or di or 
5 tri) halo (lower) alkyl wherein halogen moiety and lower alkyl 
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moiety are each as exemplified above, cyclo (lower) aikyl, 
cyclo (lower) aikenyl, halogen as exemplified above, carboxy, 
protected carboxy, hydroxy, protected hydroxy, as 
exemplified above, aryi as exemplified above, mono (or di or 
tri)ar (lower) aikyl wherein aryi moiety and lower alkvl 
moiety are each as exemplified above, carboxy (lower ) aikyl 
wherein lower aikyl moiety as exemplified above, protected 
carboxy (lower) alkyi, nitro, amino, protected amino, 
di (lower) aikylamino wherein lower aikyl moiety is as 
exemplified above, amino (lower) aikyl wherein lower alkyi 
moiety is as exemplified above, protected amino (lower) - 
aikyl, hydroxy (lower) alkyi wherein lower aikyl moiety is as 
exemplified above, protected hydroxy (lower) alkyi, cyanc, 
suifo, sulfamoyl, carbamoyloxy, mercapto, lower alkyithio 
wherein lower aikyl moiety is as exemplified above, lower 
aikylsulfinyi wherein lower aikyl moiety is as exemplified 
above, acyl as exemplified above, oxo, imino, and the like. 

Suitable "substituent " in the term "thiazoiyl, 
inidazoiyl, pyrazolyl, pyridyi, thienyl, fury! or 
isoxazolyl, each of which may have suitable substituent (s) •• 
may include lower aikyl as exemplified above, lower aikoxy 
as exemplified above, lower aikenyl, lower aikynyi, mono (or 
di or tri)halo (lower) alkyi wherein halogen moiety and lower 
aikyl moiety are each as exemplified above, 
cyclo (lower) alkyi, cyclo (lower) aikenyl, halogen as 
exemplified above, carboxy, protected carboxy, hydroxy, 
protected hydroxy, aryi as exemplified above, haioaryl 
wherein halogen moiety and aryi moiety are each as 
exemplified above, arylthio wherein aryi moiety is as 
exemplified above, heterocyclic group as exemplified above, 
ar (lower) aikyl wherein aryi moiety and lower aikyl moiety 
are each as exemplified above, carboxy (lower ) alkyi wherein 
lower alkyi moiety as exemplified above, protected 
carboxy (lower) aikyl, nitro, amino, protected amino, 
di (lower) aikylamino wherein lower alkyi moiety is as 
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exemplified above, amino (lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected . 

amino (lower) alkyl, hydroxy (lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 
5 hydroxy (lower) alkyl, cyano, sulfo, sulfamoyl, carbamoyloxy, 

mercapto, lower alkylthio wherein lower alkyl moiety is as 
exemplified above, imino, and the like. 

The processes for preparing the object and starting 
0 compounds cf the present invention are explained in detail 

in the following. 

Process (1) — * - ~ 

The compound (I) or a salt thereof can be prepared by 
reacting the compound (II) or a salt thereof with the 
compound (III) or a salt thereof. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanol, etc.)., benzene, 
N, N-dimethylf ormamide, tetrahydrbf uran, toluene, methylene 
.chloride/ ethylene dichloride, chloroform, dioxane, diezhyl 
ether or any other solvents which do nor adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out . under cooling to warming. 

When the starting, compound is in liquid, it can be 
used also as a solvent. 

Process (2) 

The compound (I) or a salt thereof can be prepared by 
subjecting the compound (II) or a sal: thereof and the 
compound (IV) or a salt thereof to formation reaction of 
ureido group. 

This reaction is carried out in the presence of 
reagent which introduces carbonyi group such as phosgene 
[e.g. , triphosgene, etc.], haloformate compound [e.g. 
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ethyl chloroformate, trichloromethyi chloro formate, phenyl 
chloroformate, etc], n, N' -carbonyldi imidazole, Mt «i 
carbonyl compounds f 3 .g. cobalt carbonyl, manaanese 
carbonyl, etc.], . combination of carbon monoxide and 
catalysts such as palladium chloride, etc., or the like 

This reaction i s usually carried out in a solvent such 
! S ; H ater ' alCOho1 < e - g " -th«K,l, ethanol, etc. ), benzene, 
. N N- di methylformamide, tetrahydrofuran, toluene, methylene 
■chloride, ethylene dichloride, chloroform, dioxane, diethyl 
ether or any other solvents which do not adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating 

The reaction is usually carried out in the presence o* 
an organic base such as tri (lower) alkylamine (e g 
trimethylamine, triethylamine, diisopropylethvlamine, 
etc. ) , or the like. 

The compound (lb, or a salt thereof can be preoared by 
suojecting the compound (la) or a salt thereof to ox«d.t<o- 
reaction. • ~ 

Oxidation is carried out in a conventional manner 
which is capable or oxidizing a sulfur atom to an oxid'zed 
sulfur atom, and suitable oxidizing reagent mav be oxvge- 
acid such as periodate (e.g. sodium periodate, ootasslum " 
penodate, etc.), peroxy acid such as perbenzoic acid 
(e.g., perbenzoic acid, m-chloroperber.zoic acid, etc > anH 
the like. * ' ' and 

The reaction is usually carried out in a conventional 
solvent such as water, alcohol, (e.g., methanol, ethanol ~ 
isopropyl alcohol, etc.), tetrahydrofuran, dioxane, 
dichloromethane, ethylene dichloride, chloroform, n n- 
dimethylformamide, N, N-dimethyiacetamide, or anv other 
organic solvent which does not adversely affect the 
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reaction. 

Among these solvents, hydrophilic solvents may be used 
in a mixture with water. 

The reaction temperature is not critical and the 
5 reaction is usually carried out: under cooling to heating. 

Process (A)-G) 

The compound (VII) or a salt thereof can be prepared 
by reacting the compound (V) with the compound (VI). 
10 The reaction can be carried out in the manner 

disclosed in Preparation 2 or similar manners thereto. 

Process (A) - G) 

The compound (IXa) or a salt thereof can be prepared 
.5 by reacting the compound (VII) or a salt thereof with the 

compound (VIII) or a salt thereof. 

The reaction can be carried out in the manner 
disclosed in Preparation 20 cr similar manners thereto. 

0 Process (B) 

The compound (X) cr a salt thereof can be prepared by 
subjecting the compound (IX) or a salt thereof to reduction 
reaction. 

Reduction is carried out in a conventional manner, 
including chemical reduction and catalytic reduction. 

Suitable reducing reagents to be used in chemical 
reduction and hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydrice, 
sodium cyanoborohydride, diisobutylaiuminum hydride, etc.), 
a metal (e.g., tin, zinc, iron, etc.) or metallic compound 
(e . g ., chromium chloride, chromium acetate, etc.), and the 
like. 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalysts (e.g., 
platinum plate, spongy platinum, platinum blacky colloidal 
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Platinum, platinum oxide, platinum wire, etc , b.m •• 
catalysts ,e. g ., spongy palladlun , p.n.^^""" 

palladium oxide, palladium on carbon, colloidal o a ,ad< 
palladium on barium sulfate, palladium on b-ril c t r l T ' 

• te :'' «..«.. "duced niCe'l TicxeT 

ox.de, Raney nickel, etc.,, cobalt catalvs^s e o h 
cobalt, Raney cobalt, etc.,. iron catal^s ( e a 
iron, Raney iron. mimut iror „ ^ '^ ""^ 

The reduction is usually carried out <r the 
conventional solvent such as water, alcohoi «. , 
methanol, ethanol, propanol, etc.,. tetrahydrcfuran. 

Th* .on reactlo n, or £ mixture thereof, 

of J redUCti0n i- usually carried out in the presence 
of an organic acid or an inorganic acid (e .g foL^ h 
arot-i,*- a^^-^j . c • y - ' iormic acid, 

acet c acad, propionic acid, trif luoroacetic acid 

acid, etc.,. hydrochloric acid, hydrobromic 

Additionally, in case that the above-mentioned acids 
to be used in chemical reduction are in ii qaid , the / c 
also be used as a solvent. 

The compound ,Xa, or a salt thereof can be oreoar.H • 
reacting the compound «I, or a salt thereof w^f^e " 
compound (XII, or a salt thereof. 

dis , Th y eaCtiM ^ *• °" * "e manner 

disclosed » Preparation 48 or similar manners thereto. 



reacJno thT"^ ^ " ' th "~ f « ft be - D - P ared bv 

reacting the compound (XIII, or a salt thereof wits ^he 

compound (XIIj or a salt thereof. 

The reaction can be carried out in the manner 
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disclosed in Preparation 38 or similar manners thereto. 
Process (E) 

The compound (Ila) or a salt thereof can be prepared 
5 by reacting the compound (X) or a salt thereof with the 

compound (XIV) or a salt thereof and then by subjecting the 
resultant compound to reduction reaction. 

Reduction is carried out in a conventional manner, 
including chemical reduction and catalytic reduction. 
0 Suitable reducing reagent to be used in chemical 

reduction are hydrides (e^g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydride, etc.)' or a combination of a metal" 
(e.g., tin, zinc, iron, etc.) or metallic compound (e.g., 
chromium chloride, chromium acetate, etc.) and an organic 
acid or an inorganic acid (e.g., formic acid, acetic acid, 
propionic acid, trif luoroacetic acid, 

p-toluenesulfonic acid, hydrochloric acid, hydrobroraic 
acid, etc. ) . 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such . as platinum catalysts (e.g., 
platinum plate, spongy platinum, platinum black, colloidal 
platinum, platinum oxide, platinum wire, etc.), palladium 
catalysts (e.g., spongy palladium, palladium black, 
palladium oxide, palladium on carbon, colloidal palladium, 
palladium on barium sulfate, palladium on barium carbonate, 
etc.), nickel catalysts (e.g., reduced nickel, nickel 
oxide, Raney nickel, etc.), cobalt catalysts (e.g., reduced 
cobalt, Raney cobalt, etc.), iron catalysts (e.g., reduced 
iron, Raney iron, Ullman iron, etc.), and the like. 

The reduction is usually carried out in a conventional - 
solvent such as water, alcohol (e.g., methanol, ethanol, 
propanol, etc.), tetrahydrof uran, toluene, dioxane, 
N, N-dimethylf ormamide, N, N-dimethylacetamide or any other 
solvents which do not adversely affect the reaction, or a 
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mixture thereof. 

Additionally, m case that the above-mentions ■„ 
to be used in chemical reduction are in li^d th 
also be used as a solvent. Can 

Suitable salts of the object and sta r tin(t 
Processes in ( „ I, starting compounds i 

SSe ~ (1,_(3) and (A) -(E) can be referred to th» 
as exemplified for the compound (I, . 

The compounds obtained by the above processes can k 
isolated and nurifi^ -~ Processes can be 

ana purified oy a conventional method such as 

optical iS oner ( s, and metrical isomer ,., due 0 " 
aa^etric carbon atoa,,s, and double bond.s,, and aU o> 
such .seers and » ixture thereof .„ ^ £^ •* 

scope of this invention. the 

as e " i ° di -"" ^ the object compound (I) 3re 

R 1 is a group of the formula : 



R 4 



(in which 

is phenyl which may have 1 to 3 suitable 

substituent(s, (more preferably substi^uent 
selected from the group consisting of haloge- 
lower alxyl, di (lower, alkylamino, protected a^o 
(more preferably acylamino; 

most preferably lower ai k ylsulfonylamino; , cyano 
heterocyclic group (more preferably tetrazolyi; ' 
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which may have mono (or di or tri) ar( lower) aikyl 
(more preferably mono (or di or 
tri) phenyl (lower) aikyl; most preferably 
triphenyl (lower) aikyl) , hydroxy, protected 
hydroxy (more preferably lower 
alkoxy (lower) alkcxy) and mono (or di or 
tri) halo (lower) aikyl (more preferably 
trihalo (lower) aikyl) ) , [more preferably phenyl, 
halophenyl, lower aikylphenyl, 
di (lower) alkylaminophenyl, lower 
alkylsulfonylaminophenyl, cyanophenyi, 
tetrazolylphenyi, (triphenyl (lower) - 
alkyltetrazolyl) phenyl, trihalo (lower) - 
aikylphenyl, phenyl having two lower aikyl and 
hydroxy, or phenyl having two lower aikyl and 
lower alkoxy (lower) alkoxy) ; or heterocyclic group 
(more preferably thienyl, pyrazolyl, imidazolyi, 
triazolyl, pyridyl, pyrrolyl, tetrazolyl, 
oxazolyl, thiazolyi, oxadiazoiyi, piperazinyl, 
thiazolidinyl or methylenedioxyphenyl ) which may 
have 1 to 3 (more preferably one or two) suitable 
substituent (s) (more preferably substituent 
selected from the group consisting of lower 
aikyl, mono (or di or tri) ar (lower )alkyi (more 
preferably phenyl (lower) aikyl or 

triphenyl (lower aikyl) and oxo) [more preferably 

thienvl; pyrazoiyi which may have lower aikyl or 

triphenyl (lower) aikyl; imidazolyi; 

triazolyl which may have one or two 

substituent (s) selected from the group consisting 

of lower aikyl and phenyl (lower) aikyl; pyridyl; 

pyrrolyi; tetrazolyl which may have lower aikyl 

or triphenyl (lower) aikyl; oxazolyl; 

lower aikyl thiazolyi; lower alkyloxadiazolyl; 

lower aikylpiperazinyl; dioxothiazolidinyl; or 
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methylenedioxyphenylj ; 



0 

y is bond, lower alkylene, -s-, -o- J n, 

-CONH-, -N-co- , in „ hlch R 7 , ' ' ~ C ~'' 

R 7 

-WHS0 2 -, -S0 2 NH-, -S0 2 NHC0- o- -GONHSO , 
thiazolyl. i.idazoiyl, pyra ' 201vl> lJ™ S % I °f 
ruryl, isoxazolyl or chroaanyl," eart 1 1 

oreferabw f Pr ° te " ed "Vdroxy (.ore 

preferably acyloxy, , phenyl, halophenyl, phenylth,,, 
pyrrolyl , „„ re pref erabIy ha l 0 p J^™" 
Pbeny Wdazolyl. pheny lp y ra2 o lyl, phenylcy^ 
phenylthiopyridyl, pyrrolylpyridyl. phenUthienw 

er ai xyl and hydroxy); 
R' is lower alkyi, lower alkoxy (lower, alkyi 

c C yc!o 0 h ' C3 7 7,alkyl "°° re cyciopentyl. 

co 3 (more preferably one or two- 
nost preferably one, suitable substituent ,s,' ,.o-. 
Preferably substituent ,s, selected fro. the g OU p 

^ -*°*y and di,io 9 ;:: p 

„„ „, ,, ,lower »alxy i , lower alkoxyphenyl (lower, alkvl 
or ordower alxyl, aminophenyl (lower, a^ky. J " ,alkyl 
s tetrahydropyranyi or furyl (lower, alkyi, and 

-Phenyl which may have 1 to 3 (.ore preferably two o- 
three, suitable substituent ,s, (.ore preferably 
suostrtuent selected fro. the group consisting o- 
iower alkyi and halogen, (.ore preferably d^o- 
trr, (lower alkyl, P henyl or trihalcohenyl,. " 
pyridyi or pyri.idinyi, each of which .av'nave , !o , 
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(more preferably two or three) suitable substituer.r (s) 
(more preferably substituent selected from the group 
consisting of lower alkyi, lower alkylthio, halogen, 
lower alkoxy, lower alkylsulf inyl and lower 
5 alkylsulfonyl) [more preferably pyridyl having two 

lower alkylthio and lower alkyi; 

pyridyl having halogen, lower alky 1 -and lower 

alkylthio; tri (lower alkyi ) pyridyl ; pyridyl having two 
(lower ) alkoxy and lower alkyi; pyridyl having lower 
10 alkoxy, lower alkylthio and lower alkyi; pyridyl 

having two lower alkylsulf inyl and lower alkyi; 

pyridyl having two lower alkylsulfonyl and lower 

alkyi; pyridyl having lower alkylthio, "lower alkoxy 

and lower alkyi; pyridyl having lower alkylsulf inyl, 
15 lower alkylsulfonyl and lower alkyi; pyridyl having 

lower alkylthio, lower alkylsulfonyl and lower alkyi; 

pyridyl having two halogen and lower alkyi; 

di (lower) aikoxypyrimidinyl; or pyrimidinyi having two 

lower alkylthio and lower alkylj, and 
20 n is 0 or 1. 

The object compounds (I) and pharmaceutically 
acceptable salts thereof possess a strong inhibitory 
activity against AC AT, and are useful for the prevention 
25 and/or treatment of hypercholesterolemia, hyperlipidemia, 

atherosclerosis or diseases caused thereby. 

In order to illustrate the usefulness of the object 
compound (I), the pharmacological test data of the 
30 representative. compound of the compound (I) are shown in 

the following. 



35 



Test compound (a) : 

1-Cycloheptyi-l- (4-phenoxyphenylmethyl ) -3- (2,4, 6- 
trif luorophenyl ) urea 
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Test 



Acyl-CoA : cholesterol acyl transferase (ACAT) 
inhibitory activity- 
Method : 

ACAT activity was measured by the method of Heider et 
al described in Journal of Lipid Research, Vol. 24, page 
-127 (1983) . The en Z yme ACAT was prepared from the mucosal 
microsome fraction of the small intestine of male, 18-week 
old Japanese white rabbits which had been fed diet 
containing 2% cholesterol for 8 weeks. The inhibitory 
activity of test compound was calculated by measuring the 
amount of -the labeled cholesterol ester produced from • " 
f CJolepyl-CoA and endogenous cholesterol as follows 
f OOleoyl-CoA and microsome were incubated with test 
compound at 37'c for 5 minutes. The reaction was stopoed 
oy the addition of chlorof orm-methanoi (2:i, v/V) 
Cholesterol ester fraction in the chlorof orm-methanoJ 
extracts was isolated by thin-layer chromatography and was 
counted their label. 

Result : 



1 Test Compound 


IC 50 (M) 


[ (a) 


1.1 x 10 -8 



For therapeutic purpose, the compound (I) of the 
present invention can be used in a form of pharmaceutical 
preparation containing one of said compounds, as - r active 
ingredient, in admixture with a pharmaceutical! v acceotabie 
carrier such as an organic or inorganic solid or liou^ 
excipient suitable for oral, parenteral or externa i " 
(topical) administration, wherein more preferable one is 
oral administration. The pharmaceutical preparations mav 



WO 96/10559 



- 28 - 



be capsules, tablets, dragees, granules, suppositories, 
solution, lotion, suspension, emulsion, ointment, gel, cr 
the like. If desired, there may be included in these 
preparations, auxiliary substances, stabilizing agents, 
5 wetting or emulsifying agents, buffers and other commonly 

used additives. 

While the dosage of the compound. (I) will vary 
depending upon the age and condition of the patient, an 
average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg, 
10 100 mg, 250 mg, 500 mg and 1000 mg of the compound (I) may 

be effective for treating the above-mentioned diseases. In 
general, amounts between 0.1 mg/bocy and about 1,000 
mg/body may be administered per day. 

15 The following Preparations and Examples are given for 

the purpose of illustrating the present invention in more 
detail . 



20 



- to be continued on the next. page - 
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oxala'e° ^'T^ ^ aCet ° Phen ° ne < 20 and dimethvi 
oxalate (23.6 g, ln N/ N-dimethylformanide ( i 60 m n " 

added sodium hydride .60- on 35 

<; y ae • (6 °" oal suspension, 8 g) at o-sv 

5 The mixture was tti^^ * 5 c * 

was scarred for one hou»- = t- . 

then heated for 3„ ninutes a£ J™' ^Z ^"^ 

and extracted with ethyl acetate. The organ- la ' 
washed with water, hrine, dried over magnesil uTLte 

illca gel ,700 g, n-nexane - ethyl acetate ,4:1 to 1-.,, 
to grve methyl 2. 4-dioxo-4- P „enylbutyrate ,20.32 g, 

■ ™ 7^ : r 2 - i62! - i6w - 157 <- »« 

£«• ,3H, .«,. 7.95-8.06 <2H, , 15 .0-15.5 UH, 
APCI-MASS ,m/2) : 2 07 ,M+H*) 
Prmar^ f j pr| p 

The mixture of 3-acetylbenzonitrile (43 S5 „, 
90 C for 3 hours under nitrogen. The mixture was 

a C d°d n TtT ted in VaCU ° ^ <«0 ml, was 

added thereto. The red-brown precipitates ware col acted 
hy filtration, washed with diisopropyl ether and d-Ied Co 
««. 3- , «, -3-dimethylami„o P ropenoyl Jb enzonitrile « 
IR (KBr) : 3070. 2900, 2225, 1645, 1600, 15 50 c-,-1 

5.93 ,1H, d, J-12.1H*). 7.65 ,1H, dd/j-7'7 
7.7Hz,, 7.72 ,1H, d , J=12.1H 2 ), 7.95 ,1H d' 
J-7.7H*,, e.20 u„, d , J. 7 .7H 2) , e.34 ,1H s, 
APCI-MASS (m/z) : 201 (M+H+) 
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Preparation ^ 

To a solution of N- (3-acetylbenzyl) -acetamide (9.56 g) 
in l, 2-dimethoxyethane (150 mi) was added dropwise bromine 
(7.99 g) at room temperature and the mixture was stirred at 
the same temperature for 1.5 hours. The precipitates were 
dissolved by addition of echanol (150 ml) and thioacetamide 
(4.51 g) was added to the solution. The mixture was 
refluxed for 2.5 hours and evaporated in vacuo. The 
residue was extracted by ethyl acetate and the organic 
layer was washed with water and brine, cried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give N-[ (2- 
■ methyl thiazol-4-yl) benzyl] -acetamide.. (8.-24 g) . 

IR (KBr) : 3295, 3110, 3070, 2930, 1645, 1550 cm -1 
15 NMR (DMSO-dg, 6) : 1.89 (3K, s) , 2.72 (3K, s) , 

4.29 (2H, d, J=5.9Hz), 7.2-7.9 (4K, m) , 7.90 (IK, 
s) , 8.40 (1H, t, J=5.9Hz) 
APCI-MASS (m/z) : 247 (M+H + ) 

20 Preparafin^ & 

To a solution of N- [ 3- (2-methylthiazol-4-yl ) benzyl • - 
acetamide (8.23 g) in ethanol (100 mi) was added cone, 
hydrochloric acid (13.9 ml) and the mixture was refluxed 
for 12 hours. The mixture was cooled to 5"C and acetone 
15 (100 ml) was added thereto slowly. The precipitates were 

collected by filtration and washed with acetone, dried over 
phosphorus pentoxide to give 3- (2-methylthiazoi-4-yl ) - 
benzylamine-hydrochloride (5.14 g) . 

IR (KBr) : 3090, 2915, 2840, 2635, 1605, 1575, 
0 1510 cm -1 

NMR (DMSO-d g , 5) : 2.73 (3K, s), 4.07 {2H, ABq, 

J=5.7Hz) , 7.47 (2H, d, J=5.1Hz) , 7.9-8.0 (IK, rr.) , 
7-97 (1H, s), 8.14 (IK, s), 8.57 (2K, br s) 
APCI-MASS (m/z) : 205 (M of free compound +H + ) 
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T ° 2 SUs Pe™ion of methyl 4— [ (i*) —3 ~i ■ • 
-etic acid (1 . 84 JMj;;; meth3noi '«0 ml> was added 

- «t« stirring for 2 2 ~ te (1 . 56 aI) 

-ivent was evaporate, Tn V acuo T- ™* tu *- 
in ^ —ate, wasned wrtnateJln 1 ^ 6 « Solved 
magnesium sulfate, evaporate ■ dri «d over 

(pyrazol-3-yi, ben2oat ™ ed ^ ^ to gi ve me thyl 4- 

IR (KBr ) : 2800-3500 (br) nno 

1414 «-l a709 '-x610. i 537/ 1439 , 

NMR (DMSO-d 6 , 5 ) : 3.86 (3H s> « «- 
APCI - MASS : 203 (M+H + ) 

To a solution of methyl 4-rrr,-, ^- 
PropenoyDbentoate (5 23 , " E) 3 - di "»ethylan,i no - 

added methyl hydra2ine ' (1 9 '"""^ aCid 150 ■») "as 
'or 3 hours at room t • w as stlrrecj 

SN-sodium hydroxide solution in order to " > ' lU " 0n added 

cooling and extracted with ethyl a^ at e T 

•layer was washed with acetate. Tne organic 

solution, wate.^rine H " ted SOdiU " biCarb ° nate 
evaporated in vacuo ^ «•"«•. 

.eiuting with dichlorol th < * r0 "" o, ' r " ih >' *» silica gel 
j_ M . ,. , cnJorc ""ethane-.-nethanol n 2 o-in 

- ' 1 - a,eCh - Vl P>'«zo.-3-yl )benzoate (3 '- 20 - 1 "- ™«hyl 

methyl 4-(l-methyipy razol _ 5 9 ' is °lated end 

obtained. =-yl)benzoat. a . 63 g, „ as 



1^ ,' a -" ethylp ^^-3-yi.benroate. 

H2,/ 7 ' 41 (1H ' J-2.2H2J., 7.82- 
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15 



7.93 (2H, m), 8.03-8.14 (2H, mj 
APCI-MASS (m/z) : 217 (M+H + ) 

Methyl 4-<l-methylpyrazol-S-yl)benzoate : 
5 IR (KBr } : 3035, 2960, 1718, 1614, 1464, 1425, 

128 6 cm" 1 

NMR (CDCI3 , 6) : 3.93 (3H, s), 3.96 (3H, s), 6.38 

(IH, d, J=2.0Hz), 7.46-7.57 (2ft; .m)-, 7,54 (IK, d, 
J=2.0Hz), 8.08-8.19 f2H, m) 
10 APCI-MASS (m/z) : 217 (M+H + ) 

To a solution of thiophenol (2.20 g, in methanol ro 
ml) was added 28?, sodium methoxide-methanol solution (3 86 
ml) and the mixture was stirred at room temperature for 15 
minutes. To the mixture was added methyl 6- 
chloronicotinate (3.43 g, and the mixture was refluxed fo- 
6.5 hours under nitrogen. The mixture was evaoorated to 
dryness and the residue was extracted with ethvl acetate 
The organic layer was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica ge> 
to give methyl 6- (phenyl thio) nicotinate (5.13 g) as a 
crystal . 

25 IR (KBr) : 3070, 2950, 1720, 1585, 1550 cm" 1 

NMR (CDCI3, 5) : 3.91 (3H, s) , 6.86 ( IH, dd, J=8 . 5, 
0.8Hz), 7.4-7.5 (3H, mj, 7.55-7.7 (2H , m) , 3.00 
(IH, dd, J=8.5, 2.2Hz), 9.00 (IH, do, J=2.2, 
0. 8Hz) 

30 APCI-MASS (m/z) ; 24 6 (M+H + ) 

Prenarafipn a 

To a solution of aniline (8.20 g) in pyridine (100 ml; 
was added port ionwise 4-carboxybenzenesulfonyl chloride 
35 (17.65 g) at 5°C and the mixture was stirred at 9C°c for 6 



20 
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formed and coUected by « lt " "States were 

» ~**« and diisopropyf ^anT^T" ethyl 
Phosphorus oentoxide t-« • iB Vacuo over 

«..«;, as^^ar'tr^r 1 ^ 1 *^"- 

and the or 3 anic layer was'wasned ^1 * ""* f *""« d 

magnesium sulfate brine, dried ove- 

" « rriTtf vacuo - 

• was obtained by motion """" "° P 

' d, J=8.4Hz), 8 07 nu ^ 
10.45 (1H, S ) <2H ' J = 8 -4Hz;, 

Prena rrifirn g 

chloride ,S.S3 g) ac " bSn2eneSU 

room temperature for , LZ f """^ Stir " d « 

was poured into a mixture of ethvi * h " miXtUrs 

water (I 00 ml, and cone hydroohf ""^ ' ^' 

Precipitates were formed f ° chloric acid ,30 ml, . The 

washed with ethyra:e:: t Vr d C ; ileC " d * *""•"«». 

in vacuo over phosphoru ^J^™ ^ 

<Phenylsulfonylamino,be„ 2 oate ao 7 : o " *' 
The filtrate was seoarated ,L I. " * " hite "ystai. 

with brine, dried over " """^ lay *-' — "ashed 

uver magnesium sulf*+-o ^ , 
vacuo. To the residue was added h evaporated in 

second crop ,3.83 „ .^^t" 0 ^^ « d "a 

y/ was obtained bv fii^^- 

1610, 1510 cm-1 
NMH (DMSO-d*, 5) . - 

«'. °> • 1.2. ,3H, t. -7. 1Bl ,. 4 . 24 ;2H _ 
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q, J=7.1HZ), 7.22 (2H, d, J=8.8Hz), 7.5-7.7 (3H, 
m) , 7.8-7.9 (4K, m) , 10.86 (IK, s) 
APCI-MASS <m/z) : 306 (M+rT) 

Preparation 1Q 

To a stirred mixture of bromine (50.2 ml) in 
dichloromethane (1 9) and anhydrous sodium carbonate (206.8 
g) was added a solution of 1-methylpyrazole ( 80 g) in 
dichloromethane (100 ml) at 0-5°C. After stirring for one 
hour under ice-cooling, the mixture was stirred for further 
one hour at room temperature/ then cooled. To the reaction 
mixture water (1 d) was added thereto. The dichloromethane 
layer was separated and aqueous layer was extracted twice 
with dichloromethane. The combined organic layer was 
15 washed with water and brine, dried over magnesium sulfate 
and evaporated under reduced pressure. The residue was 
distilled in vacuo to afford 4-bromo-l-methylpyrazole 
(150.6 g) . 

bp : 82*C (20 mmHg) 
20 IR (Neat) : 3100, 2930 cm"* 1 

NMR (CDC1 3 , 6) : 3.89 (3H, s), 7.38 (1H, s), 

7.44 (IK, S) 
APCI-MASS (m/z) : 161, 163 (M+H + ) 

25 Preparation 11 

To a solution of methyl 4-formylbenzoate (4.0 g) and 
tosylmethyl isocyanide (5.0 g) in methanol (40. ml) was 
added potassium carbonate (3.54 g) . The mixture was 
refluxed for 3.5 hours. After cooling, the reaction 

30 mixture was diluted with ethyl acetate (300 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chroma tographed or. 
silica gel (100 g, eluting with n-hexane - ethyl acetate 
(2:1 to 1:1) to give methyl 4- (qxazol-5-yl ) benzoate (4.04 

35 g) . . 
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IS <KBr) : 1726 , lei4i 127S _ no9 

NMR ,CDCa 3 , a, : 3. 9 « „„, T> „ ^ 

7.68-7.78 ;2H, ml, 7.97 <l H , si, 8.06-8.16 < 2K , 
5 APCI-MASS (m/z) : 20 4 (M+K + ) 

Pr«.r,ai-ahj rr| ^ 

,„h * • olu "~'«" 2.<-dioxo-4-phe„vlbuty-ate ,6 , 

and hydroxylamine-hydrochlo-ide ,6 07 „, • " V - ate 16 »> 
» -H was rented for 4 hour's - hes / ^ """""^ < 12 ° 

vacuo. To the residue J ^ reno « d 

tne residue was added chloroform Th» 

solution was washed with water, brine d-Hd 9aK1C 

sulfate, evaporated in vacuo - The 1^ "*«»***' 

vacuo. The residue was 

chromatographed on silica gel ,150 g, n-hexane - , 
acetate f3-in exane ethyl 

.,5.25 g, 51VS ^"^"^-^nyllsoxazoie 

IR (KBr) : 1728, 1570, 1448, 1250 cm"! 
NMR ( COCl3, 6, : 4 . 0! (3H , ^ ^ 

'•45-7.55 (3H, m), 7.75-7.88 ,2H, ml 
APCI-mass (m/z) : 204 (M + K + ) 

Prenarn-j^ ,o 

and „ A . SOlUti ° n °"»«hyl 2. 4-dioxo-4-phenyl b utvrate ,6 => 
and hyoraz.ne, mo.nohydrate ,1.42 ml, in ethano- " ,43 ml 
refluxed for 5 hou-s th. , ml) was 

Th • nou -s. The solvent was removed ir vacuo 

The resulting solid was collected bv f, rra ,. 
with diisooropvl e^er to fl titration , washed 

- P.vj. ether to give 5-n«.ethoxylcarbonyl-3- 
pyenyipyrazole f3.0 g) . 

I? (KBr J .- 2500-3400 (br) , 1730, 1491/ 1244 . ^-1 
^ (D MSO- d ajs 3,3, 3,3 (totai3H , eac I' s) , 

--3 MH, Bi( , 7 ,,, (2H , m)) . 13i30 . i4ii5 

APCI-MASS (m/2) : 2 03 (M+H + ! 
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Preparation H 

A mixture of methyl 3-cyanobenzoate (8.0 g) , sodium 
azide (19.38 g) and ammonium chloride (15.95 g) in N,N- 
dimethylformamide (32 ml) was heated for 2.5 hours at 
5 120°C. . The mixture was poured into ice water (300 ml) - 

ethyl acetate (100 ml) . Under ice cooling, to the solution 
was added sodium nitrite (20. 5 g) then 

6N-hydrochloric acid until pH was adjusted to. 1-2. After 
stirring for 30 minutes at room temperature, the mixture 
10 was extracted with ethyl acetate - tetrahydrof uran, washed 
with water and brine, dried over magnesium sulfate, 
evaporated- in vacuo to give methyl 3- ( lH-tetrazol-5- 
yllbenzoate (10.01 g) . 

IR (KBr) : 2300-3500 (br) , 1705, 1684, 1618, 
' 15 1562 cm" 1 

NMR (DMSO-d 6 ,6) : 3.93 (3H, s), 7.78 (1H, dd, 

J=7.9, 7.9Hz), 8.10-8.20 (1H, m) , 8.25-8.38 (IK, 
m) , 8.60-8.70 (IK, m) 
APCI-MASS (m/z) : 205 (M+H + ) 

20 

Preparation 3 5 

To the solution of 4-bromobenzyl alcohol (4.85 g) and 
3-tri-n-butylstannylthiophene (11.6 g) was added 
tetrakis (triphenylphosphine) palladium (0) (0.9 g) , then the 
25 mixture was heated for one hour at 140°c. After cooling, 
the resulting precipitate was collected by filtration and 
washed with n-hexane to give 4- ( 3-thienyl ) benzyl alcohol 
(2. 67 g) . 

IR (KBr) : 3300 (br) , 1425, 1200, 1045, 1014, 
30 777 cm" 1 

NMR (CDC1 3 , 6) : 1.72 (IK, t, J=5 . 9Kz ) , 4 . 72 (2K, d, 

J=5.9Hz), 7.30-7.50 (5K, m) , 7.60 (2H, dd, J=6.4, 
1.8Hz) 



35 
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The following compound was obtained ^ 
similar manner to fh^ -» accoraxng to a 

er to tha ^ or Preparation 15. 

5 4-(2-Thienyl, benzyl alcohol 

IR f KBr) : 3 300 f br ) , 1427, 1213, 1 047 806 

L0 ■ ,4ri ' m) ' 7.52-7.68 (2H, m) 

y i-uraaon, wasned with diisoD-onvi a hK 
give methyl 4- [ (E) -Vrfi m , "sop.opyi ether tc 

(10.44 g, 3 dln,eth y lami ^Propenoyliben 2 oate 

^ fKBr) : ^1*37, 1578 , 154i/ i425 c ^ . 

6' «l • 2.94 (3H, s), 2.17 ,3H, s> , 
3-88 ,3H, s). 5.85 , 1H , d, J-12.2HZ). 7 77 MM 
«. J-12.2HZ)/ 7.90-8.05 ,4H, ,, ' 
APCI-MASS <m/z) . 234 (M+H+) 

To a suspension of lithium aluminum hydride (569 
» tetrahydrofuran ,120 ,1, was added ^ # « S f» 

■°4 2 ;;r t h r ycarboay1 - 4 - '-—-.-py-dine 3 0 r r 

hou- " ir ^ d « temperature 0 

nou.s. to the nature were added sodium fluoride ,2 57 '!. 
and water ,811 m 9) and the mixture was stirred at room 
temperature for 30 minutes. The insoluble materials were 
removed hy filtration and washed with tetrahydrozura, The 
titrate was evapbrated in vacuo and the residue was 
punfxed by column chromatography on silica gev to 5l ve 
(pyrrol-l-yl )pyridin . 2 . yl)methanol »«- Sive [4- 
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IR (KBr) : 3190, 2955, 2345, 1595, 1575, 1500 cm -1 
NMR (DMSO-d 6 , 6) : 4.58 (2H, d, J=5. 8Hz) , 5. 48 (1H, 
t, J=5.8Hz), 6.35-6.4 (2H, n) , 7.52 (1H, dd, 
J=5.6, 2.4Hz), 6.55-6.6 (2K, m) , 7.62 (1H, d, 
5 J=1.9Hz), 8.47 (1H, d, J=5.6Hz) 

APCI-MASS (m/z) : 175 (M+H + ) 

PreparaMon 19 

The following compounds were obtained according to a 
10 similar manner to that of Preparation 18. 

(1) 3- (Pyrazol-3-yl) benzyl alcohol 

IR (Film) : 3245, 2930, 28.80 cm' 1 " 
NMR (DMSO-dg, 5) : 4.52 (2K, d, J=5 . 6Hz) , 5 . 29 ( 1H, 
15 t, J=5.6Hz), 6.68 (1H, d, J=2.2Hz), 7.2-7.7 (4H, 

m) , 7.76 (1H, d, J=2.2Hz), 12.9 (1H, br s) 
APCI-MASS (m/z) : 175 (M+H + ) 

(2) (6-Phenylpyridin-3-yl) methanol 
20 IR (Film) : 3325, 2865, 1600, 1565, 1475 cm" 1 

NMR (CDC1 3 , 6) : 4.74 (2H, s ) , 7 . 4-7 . 55 (3K, m; , 

7.7-7.85 (2H, m) , 7.9-8.05 (2H, m) , 8.62 (IK, d, 
J=l .3Hz) 
APCI-MASS (m/z) : 186 (M+H + ) 

25 

(3) 4- (Benzoylamino)benzyl alcohol 

IR (KBr) : 3320, 2840, 1655, 1595, 1545 cm -1 
NMR (DMSO-d 6 , 6) : 4.50 (2H, d, J=5 . 7Hz ) , 5 . 22 (1H, 
t, J=5.7Hz), 7.05 (IK, d, J=7 . 6Hz) , 7.29 (IK, c, 
30 J=7.6Hz), 7.5-7.7 (4H, m) , 7.77 (1H, s), 7.96 

(2H, dd, J=7.6, 1.5Hz), 10.23 (1H, s) 
APCI-MASS (m/z) : 228-(M+H + ) 



35 



(4) 4- (Phenylsulfonylamino)benzyl alcohol 

IR (Film) : • 3515, 3265, 3060, 2935, 2875, 1705, 
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1650, 1615, 1515 cm" 1 
NMR (DMSO-d*, 5) . -V „ fi , 

6' • 4.36 (2h, d, J=5.8Hz), 5.07 (i 

tW-5.8H*>, 7.02 (2H, d, J=8.6Hz), 7 15 (2H 

J=8 . 6Hz) , 7.5-7.65 ( 3K, a), 7 . 7 . 7 . ^ ^' 
10.21 (1H, S ) ' m>/ 

APCI-MASS (a/zy : 2€4 (M+H+J 

(5) (6-Ph«nylthiopyridin-3-yi, methanol 

IR (Fila) : 3320, 2865, 1590, 1560 en"! 

< .™=1 3 , 6) . 2 .4 b and 2.71 (total l H , t , 

J-5.6H2), 4 .64 and 4.72 (total 2H, d J-s , 

rr:? <totai ih - d - ' 

(6H, a)., 8.3-8.4-. (ih, a) -■ 
APCI-MASS (m/z). . 2J8 (M+K+) 

(6) 4- (Oxazol-5-yl) benzyl alcohol 

IR (KBr) : 3330 (br) , 15l0 , I4W# ^ q 
- (C OC13 5, : 4.74 (2H, s,, 7.34 (1 H , ^ 

J-3.-7.50 (2H, a), 7: 59 .7.72 (2H, a,, 7 . 91 ( ^ 

APCI-MASS (m/z) : 1 7 6(M + H + ) 

(7) f3-Phenylpy ra2 ol-5-yl, methanol 

IR (KBr) : 2500-3500 (hr,, 1471, 1360, 1030, I00 i 
766 cip-1 

^ (DMS °" d 6' 4-38-4.58 (2H, a, , 

UH, 6.52-6.66 ( iH , a;, 7.20-7.53 (3F n , 

7.68-7.90 (2H, a,, 12.68-13.10 „ „ a) 
APCI-MASS (a/z) : 175 (M+K + J 

(8) 4- (Pyrazol-3-yl, benzyl alcohol 

IR (KBr) : 2500-3600 . (br) , 1522, 1456, 1419, , 03 > 
8^1, 762 ca~l * 

m) ' 6 - 60 - 6 - 7 " «H, br 3,, 7.20-7.65 ( 5H, „, , 
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12.82, 13.24 (total 1H, each br s) 
APCI-MASS (m/z) : 175 (M+H + ) 

(9) 4- (l-Methylpyrazol-5-yl) benzyl alcohol 
5 IR (KBr) : 2500-3600 (br) , 1495, 1460, 1425, 1385, 

1273 cm" 1 

NMR (CDC1 3 , 5) : 2.12 (1H, t, J=5.7Hz), 3.88 (3H, 

s), 4.77 (2H, d, J=5.7Hz), 6.30 (1H, d, J=1.9Hz) 
7.35-7.52 (4H, m) , 7.51 (1H, d, J=1.9Hz) 
10 APCI-MASS (m/z) : ie9 (M+I-T) 

(10) 3- (lH-Tetrazol-5-yl) benzoyl alcohol 

-IR- (KBr)-: 2100-3600 (br) , 1562, 1485, 1419, 
1219 cm -1 

S NMR (DMSO-d 6 , 6) : 4.61 (2K, s), 5.20-5.60 (1H, 

br), 7.48-7.65 (2H, m) , 7 . 85-7 . 98 ( 1H, m) , 8.05 
(1H, s) 

APCI-MASS (m/z) : 177 (M+H + ) 

0 Preparation 20 

To a solution of 3- [ (E) -3-dimethylaminopropenovl ] - 
benzonitrile (48.5 g) ir. methanol (500 ml) was added acetic 
acid (21.82 g) followed by slow addition of hydrazine 
monohydrate (18.17 g) at room temperature and the mixture 
was stirred at 17.5 hours at the same temperature. The 
mixture was evaporated to dryness and the residue was 
extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration, washed with 
diisopropyl ether and cried to give 3- (pyrazol-3- 
yi) benzonitrile (37.71 g) . 

IR (KBr) : 3190, 3075, 2840, 2760, 2230, 1560 cm" 1 
NMR (DMSO-d 6 , 6) : 6.88 (1H, d, J=2.1Hz), 7.62 (IK, 
dd, J=7.7, 7.7Hz), 7.75 (IK, d, J=7.7Hz), 7.83 
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UH. .br sf, 8.16 (IK, d, J=7.7H 2 ), 8.24 PH, s) 
13.08 (lH f br) ' 



To a suspension of sodium hydride (2.0 g, in N N - 
dimethylformamide (100 ml) was added thiophenol (5.51 g) 
and the mixture was stirred at room temperature fo*- 15 ' 
minutes. To the mixture was added 4-f iuorobenzonicrile 
(6 66 g), and the mixture was stirred at 130'C for 16 hours 
under nitrogen. The mixture was poured into a mixture of 
ethyl acetate and ice water and the separated organic layer 
was washed with water and brine, dried over maanesium - 
- sulfate and evaporated in" vacuo. The residue was purified" 
by column chromatography on silica gel to give . 
4-(phenylthio)ben 2 onitrile (22.24 g) as an oil. 
IR (Film) : 3070, 2235, 1595, 1505 cm" 1 

NMR (CDC1-,, 5) : 7 15-7 3 tou ' . ^ c ., 

J ' '--lo /..J (2H, m) , 7.65-7.8 (2H, 

m) , 7.4-7.6 (5H, m) 
APCI-MASS (m/ 2 ) : 2 12 (M+H + ) 

Prenaraf-<n n ?o 

To a suspension of 4- (phenylsulf amoyl ) benzoic acid 
(13.43 g) in 1,2-dichloroethane (130 mi) were added thionyl 
chloride (11.52 g) and N, N-dimethylf ormamide (2 drops) = nd 
the mixture was stirred at 100'C for 2 hours, under 
nitrogen. The resulting solution was evaporated in vacuo 
and the residue was dissolved in dichloromethane (150 rl, 
To this solution was added N, O-dimethylhydroxyiamine-hvd^o- 
cnlonde (5.19 g, , followed by droowise addition c* 
triethylamine (9.80 g, at 5«C. The mixture was stored »- 
room temperature for 4 hours. Water was added thereto and 
the separated organic layer was washed with brine, d^ied 
over magnesium sulfate and evaported in vacuo. The residue 
was purified by column chromatography on silica gel to give 
N-methyl-N-methoxy-4-(phenylsulfamoyl)ben 2 amide (H 3l g) 



WO 96/10559 




as an oil. 

IR (KBr) : 3150, 2950, 2905, 2890, 1625, 1600, 

1570, 1495 cm" 1 
NMR (DMSO-d 6 , 5) : 3.24 (3H, s), 3.48 <3H, s), 7.0- 
■". 5 7.2 (3H, m), 7.2-7.3 (2H, m) ,' 7.7-7.9 (4H, m) , 

10.38 (1H, s) 

Preparation 23 

To the solution of 4-f luorobenzoni trile (10 g) and 
10 pyrazole (6.74 g) in N, N-dimethyif ormamide (100 ml) was 

added potassium carbonate (13.7 g). Then the mixture was 
heated for 4 hours at 120°C. After cooling, the reaction 
mixture' was diluted with ethyl acetate (1*0/ washed with 
water, brine, dried over magnesium sulfate and evaporated 
15 in vacuo. The residue was chromatographed on silica gel 
(400 g, eiuting with n-hexane - ethyl acetate (3:1)) to 
give 4- (pyrazol-l-yl) benzonitrile (10.54 g) . 
IR (KBr) : 2226, 1608, 1529, 1394 cm" 1 
NMR (CDC1 3 , 6) : 6.54 (1H, dd, J=2.5, i.8Hz), 7.70- 
20 7.90 (5H, m), 8.00 (1H, d, J=2.5Hz) 

APCI-MASS (m/z) : 17C (M+H+) 

Preparation 24 

To the solution of 4-f luorobenzoni triie (10 g) and 
25 imidazole (6.74 g) in N, N-dimethylf ormamide (200 mi) was 
added potassium carbonate (13.7 g) . Then the mixture was 
heated for. 2 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (2(), washed with 
water, brine, dried over magnesium sulfate and evaporated 
30 in vacuo to give .4- (imidazol-l-yl ) benzonitrile (10.34 g; . 
IR (KBr) : 2225, 1608, 1520 cm*" 1 
NMR (CDCI3, 5) : 7.27 (ih\ s), 7.34 (1H, t, 

J=1.2Hz), 7.46-7.60 (2H, . m) , 7 . 75-7 . 89 <2H, m) , 
7.95 (IK, s) 
35 APCI-MASS (m/z) : 170 (M+H + ) 
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Preparation ?' 

To a solution of methyl 4- <l-methvloyrazo'-3- 
yl.benzoate ,2.5 g) ln aichloromechane ,80 ml, ~„as added 
dropwrse diisobutylaluminum hydride U.02M toluene 
.» solution, 2S .o m i, , t . M . _ 50 . c . ^ ^ 

MnUMS « the temperature, sodium fluoride 28 

:ri;rr u - 38 bi) was added »» ^ 'LV 

warmed to room temperature over 15 minutes and stirred for 

0 The r:i U t r rate InSOlUble """^ "~" d * 

The filtrate was evaporated in vacuo to give 4-n- 

methylpyrazol-3-yl, benzyl alcohol (1.74 g, 

» ,KBr, : 2500-3650 ,br, , 1508. 1462. 14 31. 2360 

1302 cm" 1 " - " 

NMR (CDC1 3 , 5) : 2 . 90 (1H , fc , ^ ( 

J 1 :, 4 ; 70 (2H - d - J=5 - 7Hz) ' 6 - 5 < (ih, d< J=2 . 2HZ) , 

7.33-7.43 (3H, m, , 7.74-7.84 (2H, m) 
APCI-MASS (m/z) : 189 (M+H + ) 

To a solution of 4-bromo-i-n,ethylpyra 2 ole (1 g , in 
ether (15 ml, was added dropwise n-butyliithium (1.63M in 
hexane, 4.2 ml) keeping the temperature below -SO'C ^'^ 
stirring for 30 minutes, a solution of tri-n-butvltin " 
chloride a. 85 ml) in ether (1.85 mi, was added hereto 
After storing for one hour, the mixture was warmed to room 
temperature over 30 .inutes and stirred for one hou^ ^ 
reaction mixture was diluted with ether, washed with wat"i"r 
ano brine, dried over magnesium sulfate, and evaporated " 
under reduced pressure to give l-methyl-4-tri- (n- 
butyl)stannylpyrazole (2.3 g). 

IR (Neat) : 2930, 1504, 1460, 1120 cm"* 
NMR (CDC1 3 , 5) : 0.75-1.70 (27H, m) , 3 . S3 (3H, s,, 

7.23 (1H, s), 7.42 (IK, s) 
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Preparation 27 

To a suspension of 5-bromc-2-f urancarboxylic acid (10 
g) , N, O-dimethyihydroxylamine'hydrochloride (5.1 g) and 1- 
hydroxybenzotriazole (7.07 g) in dichloromethane (300 ml) 
5 was added dropwise a solution of 1- ( 3-dimethylaminopropyl ) - 
3-ethylcarbodiimide (6.37 g) in dichloromethane ( 60 ml) at 
room temperature. The resulting mixture was stirred at 
room temperature for 18 hours. Water (180 mi) was added 
thereto and the insoluble materials were removed by 
10 filtration. The organic layer was separated and washed 
with brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica, gel (350 
-g, eluting with ethyl acetate - n-hexane ( 1 : 1 ) ) to give 5- 
bromo-2- (N-methyl-N-methoxycarbamoyl ) furan (7.60 g) . 
15 IR (Neat) : 2974, 2937, 1649, 1566, 1477 cm" 1 

NMR (CDC1 3 , 6) : 3.34 (3K, s), 3.77 (3H,. s), 6.45 

(1H, d, J=3.5Hz), 7.09 (1H, c, J=3.5Hz) 
APCI-MASS (m/z) : 234, 236 (M+H+) 



20 Preparation 28 

To a mixture of 3-methylbiphenyl (5.0 g) and 
N-bromosuccinimide (5.29 g) in tetrachloromethane (150 mi) 
was added benzoyl peroxide (144 mg) and the mixture was 
refluxed for 6 hours. The mixture was cooled, and. the 

25 insoluble materials were filtered off. The' filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give crude 3-bromomethyi 
biphenyl (6.59 g) as a yellow oil. 

IR ( Film) : 3030, 1600, 1575cm" 1 

30 NMR (CDCI3, 5) : 4.56 (2H, s) , 7.35-7.7 (9H, m) 

Preparation 29 

The following compounds were obtained according to a 
similar manner to that of Preparation 28. 

' 35 
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(1) ^-Bromomethylbenzophenone 

I* (KBr) : 3050, 1650, 1605 cm"! 

NMR (CDC1 ? , 5 ) • 4 5/ „„ , 

3' . 4.54 f2H, s), 7.4-7.85 (9K, m) 

> (2) 4 -fPyridin-3-yl )ben2yl bromide 

- <-SO- d6 , 5) : 6 .10 (2 H, s)/ 7 . 4 . 8 . 4 (6H/ 

8.9-9.3 (2H, m) 

(3) 4- (Pyridin-2-yl, benzyl bromide 

IR (Film, :3050, 3010, 2985, 1735, 1585 1565 Cm " 
NMR (CDC1., 5) • 4 5fl , -, 65 CIt> 

3' o, . 4.58 (2H, s), 7.2-8.1 (7K, a) , 

8-7-8.8 (IK, m) 

Prenarafjnn 

To a solution of 4-ethoxycarbonyl-2- (4- 
chlorophenyl) thiazole (2.68 g, in a mixture of 
tetah an (40 ml) and ethanoi 

lithxu- borohydride (218 mg) at room temoerature 
mixture was stored at *n-r ^ c . Perature and the 

the separated organic layer uashed ' and 

? «„ 9ive ,2 - N - chiorophenyi > £hi «c 1 . 4 - yl)net y ha „o 1 



IR (KBr) 



3270, 3080, 2920, 2865, 1595, 1525 
1505 cm -1 ' 



«* < D «SO-d 6 , 6, : 4 . 63 (2H , d> JmS 

«. -s sH,,. 7 . 51 (1H . 7 . 5 . 7 6 (2Hi n) /-;_ 

o.O (2h, m) 
APCI-MASS (m/z) ; 226 (M-H + ) 

Prenar fltirn 3j 

To a solution of methyl 6-chloronicotinate (6 86 a, 
and dihydroxyphenyl borane (5.85 g, in 1 2-d^L 

in ± , 2-dimethoxyethane 
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(150 ml) was added 2M sodium carbonate aqueous solution (48 
ml), followed by tetrakis ( triphenylphosphine) palladium (05 
(2.31 g) and the mixture was refluxed for 16 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give methyl. 6- 
phenylnicotinate (7.75 g) as a white crystal. 
10 IR (KBr) : 3070, 3030, 2995, 2945, 2845, 1725, 

1595, 1560 cm" 1 
NMR (CDC1 3 , 6) : 3.98 (3H, s), 7.4-7.6 (3H, m) , 

7.82 (1H, dd, J=8.3, 0v9Hz) , 8. 0-M~ (2H, m) , 
8.35 (1H, dd, J=8.3, 2.2Hz) 9.28 (1H, dd, J=2.2, 
15 0.9Hz) 

Preparation 32 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

20 

N-Methyl-N-methoxy-4- [4- (dimethylamino) phenyl] - 
benzamide 

IR (KBr) : 3255, 3000, 2815, 1605, 1540, 1505 cm" 1 
NMR (CDCI3, 6) : 3.01 (6H, s), 3.38 (3K, s), 3.60 
25 (3H, s), 6.80 (2H, d, J=8.9Hz), 7.5-7.65 (4H, m) , 

7.74 (2H, dd, J=6.5, 1.9Hz) 
APCI-MASS (m/z) : 285 (M+H + ) 

preparation 33 

30 To a suspension of 4- (pyrrol-l-yl ) benzoic acid (3.74 

g) and N, O-dimethylhydroxylamine-hydrochloride (1. 95 g) in 
dichloromethane (100 ml) was added dropwise a solution of 
1- (3-dimethyiaminopropyl)-3-ethylcarbodiimide (2.43 g) in 
dichloromethane (15 ml) at room temperature. The resulting 

35 solution was stirred at the same temperature for 18 hours. 
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(.o .1, „ as added to the nixture _ an<j ^ 
materials were removed by filtration. The filtrate was 
separated, and the organic layer was washed with b-i„e 
■ drred over magnesium sulfate and evaporated in vacuo. ' Th e 

to oT r: PUrl " ed ^ — ""^"phy on silica gel 
to give 4-<Pyrrol-l-yi,- N - raethyl . N _ methoxybe 9el 

g) as a white crystal. 

IR (KBr) : 3130, 3045, 2975, 2935, 1640, 1610, 

1580, 1525 crT 1 
NMR (CDC1 3 , 5) : 3.39 (3H, s, , 3.58 (3H, 

6-4-6.45 (2H, m,, 7.15-7.2 (2H, m) , 7.4-7.5 (2H, 
m) , 7.6-7.9 (2H, m) 
APCI-MASS _(m/z) :.— 2-31 • (M+H*r ' ' 

Prep a r a hjp n gj 

a, /n " SUSPenSi ° n ° f 3 -(Py-ol-l- y l) be n 2 olc acid (5.62 
g), N,0-dxmethylhydroxylamine.hydrochloride (2.93 g, and 1 
hydroxybenzotriazole (4.05 g) in dichlorome thane (150 ml, 
was added dropwise a solution of 1- (3-dimethylaminopropy ,- 
3-etnylcarbodiimide (3.65 g, in dichloromethane (30 „, f a' 
room temperature. The resulting solution was stored V ' 
roc, temperature for 20 hours. Water (100 ml, was added 
thereto and the insoluble materials were removed by 
filtration. The filtrate was separated and the organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was ourified bv 
column chromatography on silica gel to give 3- (pv-rol-i - 
yl)-N-methyl-N-methoxybenzamide (5.19 g) „ a ve llow oil 
IR (Film) : 3130, 2935, 1645, 1610, 1585, "iSOO. cm"! ' 
NMR (CDCI3, o) : 3.39 (3H,s), 3.57. (3H, s, 

6.35-6.4 (2H, m, , 7.1-7.15 (2H, m, , 7.45-7.6 
m), 8.7-8.75 (1H, m, 
APCI-MASS (m/z) : 231 (M+K + ) 
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Preparation 35 

The following compound was obtained according to a 
similar manner to that of Preparation 34. 

5 [4- (N-Methyl-N-methoxy)carbamoylphenyl] - 

dihydroxyborane 

IR (KBrj : 3380,. 1610, 1545, 1510 cm" 1 
NMR (DMSO-d 6 , 6) : 3.25 (3H, s), 3.53 (3H, s) , 

7.5-7.8 (4H, m) 
10 APCI-MASS Cm/2) : 210 (M+H + ) 

Preparation 36 

""To" a suspension of lithium aluminum hydride (348 mg) 
in tetrahydrofuran .{30 ml) was added dropwise a solution of 
15 4- (pyrrol-l-yl) -N-methyl-N-methoxybenzamide (2.11 g) in 

tetrahydrofuran (40 ml) at 5°C and the mixture was stirred 
at 5°C for 1.5 hours. To the mixture were added sodium 
fluoride (1.54 g) and water (495 mg)., and the mixture was 
stirred at room temperature for 30 minutes. The insoluble 
20 materials were filtered off and washed with 

tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- (pyrrol-l-yl ) benzaldehyde (1.65 g) . 

IR (KBr) : 3130, 2800, 2745,, 1690, 1605, 1520 cm" 1 
25 NMR (CDC1 3 , 6) : 6.35-6.45 (2H, m) , 7.15-7.25 (2H, 

m), 7.5-7.6 (2K, m), 7.9-8.0 (2K, m) , 9.99 (IK, 
s) 

APCI-MASS (m/z) : 172 <M+H + ) 

30 Preparation 37 

The fpllowing compounds were obtained according to a 
similar manner to that of Preparation 36. 

(I) 3- (Pyrrol-l-yl)benzaldehyde 
35 ir (Film) :< 3220, 1700, 1650, 1590, 1540, 1500 cm" 1 
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' CDCl3 ' 5 ' > '«•«-«•«' «».■-). 7.1S-7. M „„ 

'-S5-7.3 (3 „. m; , e . 9 . 3 . 95 (1H ;- m)( , o o < 

APCI-MASS fm/zj ; 172 fM+H+} 

5 

f2) ^-^-DiiaethylaminophenyDbenzaldehyde 

» CWr) : 2895, 2810, 2725, 1695, 1680, 1595 
1540 cm -1 

.C DC1 8 , : 3. 0 3 (6H , sl , ^ 

;: S "'- ,S ,2H ' '-"-7.7S ,2K, 7.85-7. 9S 

(2H, m) , 10.01 (1H, s) 

APCI-MASS (m/ 2 ) : 22 6 (M+H + ) 

(3) 4-(Phenylsulfan,oyl)benzaldehyde 

» <KBr, : 3260, 3055, 2860, 1695, 1595 «-l " 
NHK (DM SO-d 6 , 5) : 7.0-7.15 (3H , . 7 . 2 -7. 3 f2H 

»>, 7.93 (2H, d, J-8.1HZ), 8.05 (2H, d, J^'kz, 
10-04 (IH, s), 10.48 (1H, brs) ' 
APCI-MASS (m/z) : 2 62 (M + H + ) 

(4) 2-Bromo-5-furaldehyde 

IH (KBr) : 1670, 1464, 1377, 1271 cm"! 

NMR (CDCl-j, 5) • c si _, 

^3< 6) • 6.o7 (Ifc, d , j= 3 .6Hz), 7.19 (1 H , 

d, J=3.6Hz), 9.54 (IH, S ) 

To a suspension of 4-bromobenzaidehyde (1.85 g ; and 
H-flurophenylJdihydroxyborane (1.40 g , in to u, ene 5 ^ . 
was added powdered potassium carbonate (2.07 g f 0 f ow L ' 
by addition of tetrak^ffri^ , fc . followed 

(578 »„, ™h -k S(triPhenylphoSphine JP^ladium(0) 
J578 » g) and che mixture f ^ ^ 

nitrogen. The fixture was. poured into a mixture of ethvi 
acetate and ice water, and the separated organic v l s 
washed with water and brine, dried over mag I siM ' £™ 

and evaporated in vacuo T h a • . a ~ e 

vacuo. The residue was purified by 
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column chromatography on silica gel to give 4-.(4- 
f luorophenyl ) benzaldehyde (1.67 g) as a white crystal. 
IR (KBr) : 3055, 2855, 2755, 1705, 1600, 1565, 
1520 cm -1 

5 NMR (CDC1 3 , 6) : 7.1-7.25 (2K, m) , 7.55-7.7 (2H, 

m) , 7.71 (2H, d, J=8.2Hz), 7.95 (2K, d, J=8.2Hz), 
10.06 (1H, s) 
APCI-MASS (m/z) : 201 (M+H + ) 

10 Preparation 39 

To a solution of 2-bromo-5-thiophenecarbaldehyde (2 g) 
and dihydroxyphenylborane (1.66 g) was added 2M sodium 
carbonate solution (13.6 ml) and 

tetrakis (triphenylphosphine)palladium(O) (605 mg) . The 
15 mixture was heated for 5 hours at 80°C. The reaction 
mixture was poured into water, extracted with 
dichloromethane . The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated, in 
vacuo- The residue was chromatographed on silica gel (100 
20 g, eluting with n-hexane - ethyl acetate (5:1)) tc give 2- 
phenyl-5-thiophenecarbaldehyde (1.80 g) . 

IR (KBr) : 1647, 1441, 1232, 754 cm" 1 
NMR (CDCI3, 6) : 7.33-7.50 (4H, m) , 7.60-7.80 (3H, 

m) , 9.90 (IK, s) . 
25 APCI-MASS (m/z) : 189 (M+H + ) 

. Preparation 40 

The following compounds were obtained according to a 
similar manner to that of Preparation 39. 

30 

(1) 2-Phenyl-5- fur aldehyde 

IR (Neat) : 1674, 1522, 1475, 1257 cm" 1 
NMR (CDCI3, 5) : 6.85 (1H, d, J-3.7Hz), 7.33 (1H, 
d, J=3. 7Hz)/ 7.37-7.53 (3H, m), 7.80-7.92 (2H, 
35 m), 9.66 (1H, s) 
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APCI-MASS (m/z) : 173 (M+H+J 

(2) 4-Phenyl-2-thiophenecarbaidehvde 

» (KBr) : 1676, 1539, 1429, 1173, 760 
NHR (CDC1 3 , 5) : 7.30-7.66 (5H, m) , 7.82-7 90 (lH 
»>.. 8.00-8.08 (IK, m) , 9.93 (1Hf d, J»1.2Hz)" 
FAB-MASS (m/z) : 189 (M+H + ) 

(3) 4-M-M«thylphenyl)b«nz#ldehyde 

IR (KBr) 3095, 3060, 2860, 2765, 1690, 1600, 

1575, 1505 cm' 1 
NMR (CDC1 3 , 5J : 2.42 (3H, s,, 7.29 (2K, d 

J~10.4Hz>, 7.55 (2H, do, J-6.3, l. 8fiz)/ ' 7.74 (2H, 

■ L ° 10.05 (1H V s) 

APCI-MASS (m/z) : 197 (M+H + ) 

(4) 4-(4-Chlorophenyl)benzaldehyde 

IR (KBr, : 3055, 2820, 2720, 1695, 1605 CT -* 

NMR (CDCI3, 5) : 7.4-7.5 (2H, n) , 7.55-7.65 (2H 

m), 7.7-7.8 (2H, m), 7.9-8.0 (2H, m , , lO.Oo'flH, 
s ) 

APCI-MASS (m/z) : 217 (M+H + ) 



20 



25 



(5) 4-(4-Bromophenyl)benzaldehyde 

IR (KBr) 3050, 2820, 2725, 1705, 1605, 1575 

1555 cm" 1 

™* (CDCI3, 5) : 7.45-7.55 (2H, m) , 7.55-7. 65 (,« 
30 Uk/s) 65 " 7 ' 75 (2H ' mK 7 - 95 - 8 -° S (2H ' 10.06 

APCI-MASS (m/z) ; 2 63, 26l'(M+H + J 

T ° 3 Solution of 4-carboxybenzaldehyde (3.00 g) arc 
^ethylamine (2.23 g , in dichlorome thane (50 ml, was added 
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dropwise isobutyl chloroformate (3.01 g) at 5°C and the 
mixture was stirred at 5°C for 40 minutes. To this 
solution was added aniline (2.05 g) and the mixture was 
stirred at room temperature for 16 hours. Water was added 
5 to the mixture, and the separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. To the residue was added hexane: ethyl acetate (1:1 
and the powder was collected by filtration to give 4- 
( phenyl carbamoyl j benzaldehyde (2.24 g). The filtrate was 
10 evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (1.12 

g) • 

IR (KBr) : 3340, 3055, 2820, 2725, 1705, 1650/ 
1575, 1535 cm" 1 

15 NMR (DMSO-dg, 6) : 7.13 (1H, t, J=7.3Hz), 7.3-7.45 

(2H, m) , 7.79 (2H, d, J=7.5Hz), 8.0-8.2 (4H, m) , 
10.12 (1H, s), 10.46 (1H, s) 
APCI-MASS (m/z) : 226 (M+H + ) 

20 ? reparation 42 

To a solution of ethyl 4-aminobenzoate (3.30 g) in 
pyridine (10 mi) was added dropwise benzoyl chloride 
(3.09 g) at 5°Q, and the mixture was stirred at room 
temperature for 1.6 hours. The mixture was poured into a 
25 mixture of ethyl acetate, ice water and 6N hydrochloric 
acid (40 ml), and the separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized from 
hexane and ethyl acetate (5:1), and the crystal was 
30 collected by filtration to give ethyl 4- (benzoylamino) - 
benzoate (5.14 g) . . 

IR (KBr) : 3300, 3050, 2980, 1720, 1650, 1530 cm" : 
NMR (DMS0-d 6 , 6) : 1.34 (3H, t, J=7.1Kz), 4.34 (2K, 
q, J=7.1Hz), 7.5-7.7 (5H, m), 7.95-8.2 (3H, m) , 
35 8.45-8.5 (1H, m) , 10.48 (1H, s) 
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APCI-MASS (m/z, : 270 (M+H + , 
Prepar^i rn ■ /p 

The following compound was obtained according to a 
Similar manner to that of Preparation 41. 

4- (2-PyridylcarbamoyDbenzaldehyde 
IR (KBr ) ; 3230, 3180, 3115, 3035, 2810, 2725, 

1710, 1675, 1585, 1540 cm' 1 - 
NMR (DMS0-d 6/ 6) : 7.20 (1H, dd, J= 6 .8, 1.5Hz), 

7.8-7.9 (1H, m), 8.03 (2H, d, J=8.4Hz,, 8.20 (2 » 
d, J=8.4HZ) , 8.15-8.25 (1H, m) , 8.4-8.45 (1H, «, ,' 

10;12 (lKr s) ,• 11.06 (IK, s) 

APCI-MASS (m/z) : 227 (M+H + , 

Preparaf jnn 44 

To a solution of [2- (4-chlorophenyl ) thiazol-4- 
yijmethanol (1.42 g, in chloroform (80 ml, was added 
activated manganese dioxide (5.48 g, and the mixture was 
refluxed for 1 8 honr« tk« _ • *. 

' ■ OUrs - The fixture was filtered and the 

-iltrate was evaporated in vacuo to give 4-formvl-?- ( A- 
chlorophenyl, thiazole (1.28 g) . 

IR (KBr, : 3110, 2840, 1695, 1595, 1575, 1500 on- 
NMR (DMSO-d 6 , 6, : 7.55-7.65 (2H, m,, 8.0-8.2 <2H, 

m,, 8.80 (1H, s), 9.S9 (1H, s) 
APCI-MASS (m/z, : 224 (M+H + ) 

?re D arafj ftn 4 c; 

To a solution of ( 3-phenylpyrazol-5-yi , methanol (l-o 
g,in acetone (130 ml) was added activated manganese 
dioxade (6.5 g, and the mixture was refluxed 1,5 hours 
The mixture was filtered and the filtrate was evaoo-ated - 
vacuo to give 3-phenyi-5-f ormylpyrazole (1.16 g) . " 
IR (KBr, : 2400-3500 (br, , 1676, 1473, 1232, 
1192 cm-1 
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NMR (DMS0-d g/ 5) : 7.20-7.56 (4K, m) , 7.75-7.95 
(2H, m), 9.93 (1H, s), 14.05-14.30 (IK, br) 
APCI-MASS (m/z) : 173 (M+H" 1 " } 

5 Preparation 4 6 

The following compounds were obtained according to 
similar manners to those of Preparations 44 and 45. 

(1) 3- (Pyrazol-3-yl) benzaldehyde 

.0 IR (Film) : 3325, 2975, 2920, 2840, 2745, 1700, 

1610, 1585 cm _i 

NMR (DMSO-d 6 , 6) : 6.84 (1H, d, J=2.0Hz), 7.6-8.25 

(4H, m) , 8.36 (IK, s), 10.07 (1H, s) , 13.05" (1H 
br s) 

5 APCI-MASS (m/z) : 173 -(M+H* J 

(2) 6-Phenyl-3-f ormylpyridine 

IR (KBr) : 3060, 2835, 2785, 2740, 1695, 1590, 
1560 cm* 1 

0 NMR (CDC1 3 , 5) : 7.25-7.4 (4H, m) , 7.92 (IK, d, 

J=8.3Hz), 8.05-8.15 (2K, m) , S.24 (IK, dd, J=8. 
2.2Hz), 9.14 (1H, dd, J=2.2, 0 . 7Hz) , 10 . 14 (1H, 
s) 



5 



APCI-MASS (m/z) : 184 (M+H + ) 



(3) 2-Formyl-4- (pyrrol-l-yl) pyridine 

IR (KBr) : 3110, 2845, 1705, 1595 cm" 1 
NMR (DMSO-d 6 , 5) : 6.35-6.4 (2H, m) / 7.75-7.8 (2H, 
m), 7.98 (1H, dd, J=5.2, 2.5Hz), 8.12 (IK, d, 
J=2. 2Hz), 8.80 (1H, d, J=5.5Hz), 10.0 (1H, s) 
APCI-MASS (m/z) : 173 (M+H + ) 

(4 ) 6-Phenylthio-3-formylpyridine 

IR (Film) : 3055, 2840, 2780, 1700, 1585, 1550 cm" : 
NMR (CDCI3, 6) : 6.94 and 7.49 (total 1H, d, 
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7.45-7.65 (6H, 7.89 and 8.14 (total 

lh. dd, J-8.4, 2.2HZ), 8.82 and 8.87* (total 1H 
d, J-2.2H2), 9.98 and 10.10 (total IK a , 
APCI-MASS (m/ 2 , ; 2 16 (M+H + , ' ' 

(5) 4-(Benzoylamin6)benzaldehyde 

IR (KBr ) : 3305, 3055, 2840, 2735, 1715, 1660, 

1645, 1540 cm -1 

NMR (DMSO-d fi , 6) • 7 7-#eu . 

6' °> • /.o-7.7 (5H, m), 7.95-8.15 (3H 

"0, 8.40 <1 H , s), 10.02 (1H, s), 10.54 (1H, s) 
APCI-MASS (m/2) : 226 (M+H + ) 

(6) 4-(- D henylsulfonylaminb)ben2aldehyde " 

IR (KBr, ; 3 240, 3060, 2935, 2850, 2765, 1690, 

1680, 1580, 1510 cm" 1 

NMR (DMS0-d fi , 5) • 7 29 r?P H t o «, 

6' /.<ry (2H, d, J=8.6Hz), 7.55-7 7 

f3H, m), 7.75-7.9 (4K, ») , 9.81 (IK, s, , U 01 
(1H, s) 

APCI-MASS (m/2) : 262 (M+H+) 

(7) ' 4-<3-Thienyi)benzaldehyde 

IR (KBr) : 1689, 1601, 1211, 1167 cm"! 

NMR (CDC1 3 , 5) : 7.41-7.47 (2K, m) , 7.62 (IK, t 

J-2.1H2), 7.70-7.83 (2H, m) , 7.85-7.98 (2H, B . 
10 r 02 (IK, s) 
APCI-MASS (m/2) ; 189 (M+H + ) 

(8) 4-(2-Thienyl)benzaldehyde 

IR (KBr) .- 1699, 1601, 1213, 1170 cm"* 

NMR (CDCl^, 6) - 7 14" MP t e 1 

3' u ' • (1H, dd, J=5.1, 3.7Hz), 7.40 

(1H, d d , j-5.1, 1.1Hz), 7.47 (IR, dd, J=3.7, 
1-1H2), 7.70-7.82 (2K, m) , 7.82-7.96 (2F, n , 
10.00 (1H, S ) 
APCI-MASS : 189 (M+H + ) 
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(9) 4- (Pyrazol-3-yl)benzaldehyde 

IR (Neat) : 2400-3700 (br) , 1697, 1606, 1211, 1171, 



837 cm" 1 

NMR (DMSO-d 6 , 6) : 6.90 (1H, d, J=2 . 3Hz) , 7 . 83 ( 1H, 
5 br s), 7.85-8.12 (4H, m) , 10.00 (1H, s), 13.13. 

(IK, br) 
APCI-MASS (m/z) : 173 (M+H~) 

(10) 4- (l-Methylpyrazol-3-yl)benzaldehyde 

10 IR (KBr ) : 1695, 1603, 1566, 1431, 1306 cm* 1 

NMR (CDC1 3 , 5) : 3.99 (3H, s), 6.64 (1H, d, 

J=2.3Hz), 7.43 (1H, d, J=2.3Hz), 7.86-8.03 (4H, 
m) , 10.01 (IK, s) 
APCI-MASS (m/z) : 187 (M+H + ) . 

(11) 4- (l-Methylpyrazol-5-yl)benzaldehyde 

IR (KBr) : 1695, 1608, 1568, 1390, 1215, 1184 cm" 1 
NMR (CDCI3, 6) : 3.95 (3H, s) , 6.41 (IK, d, 

J=1.9Hz), 7.56 (1H, c, J=1.9Hz), 7.57-7.68 (2H, 
20 m) , 7.93-8.04 (2H, m) , 10.09 (IK, s) 

APCI-MASS (m/z) : 18"? (M+K + ) 

(12) 3- ( lH-Tetrazol-5-yl) benzaldehyde 

IR (KBr) : 2400-3500 (br) , 1674, 1612, 1560, 1373, 
25 1207 cm" 1 

NMR (DMSO-d 6 , 6) : 7.86 (1H, dd, J=7.7, 7.7Hz), 

8.08-8.20 (1H, m), 8.30-8.42 (IK, m) , 8.57 (IK, 
dd, J=1.5, 1.5Hz), 10.13 (1H, s) 
APCI-MASS (m/z) : 175 (M+H + ) 

30 

prpparatinn 47 

To a suspension of 3- (pyrazol-3-yl ) benzor.icrile (37.70 
g) in formic acid (300 ml) was added. a suspension of Raney 
Nickel (Trademark : NDT-90) in water (130ml) and the 
35 mixture was refluxed for 3.5 hours. The mixture was cooled 
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to room temperature and Raney Nickel was removed bv 
filtration and washed with formic acid (150 n n The 
f*ltr.f was evaporated to dryness and dichloromethane and 
ice water were added to the residue. The mixture was 
* adjusted to P H ca. 3.5 by addition of 5N sodium hydroxide 
aqueous solution. The insoluble materials were removed bv 
celite pad and the filtrate was separated. The organic " 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was ourified by 
column chromatography on silica gel to give 3- (oyrazol-3- 
yUbenzaldehyde (37.17 g). " 

IR.(KBr) : 3190, 2975, 2840, 1690, 1605, 1585 cm"! - 

NMR (DMSO-d fi , 5)- 6 84 nw h - ~> \„ 

6' °' • t>-8« (1H, d, o=2.2Hz), 7.65 (1H 

dd, J=7.6, 7.6H2), 7.75-7.85 (2H, m) , 7.84 (1 H ' 
d, J=7.6Hz), 8.35 (IK, s) , 10.07 (1 H , s) , 13.06 
(IK, br s) 

Prpnarafinn 4 ft 

To a solution of 4-f luorobenzaldehyde (2.48 g, and *~ 
oromophenol (3.4 6 g, in N,N-dimethylacetamide (20ml, was 
added powdered potassium carbonate (2.76 g, , and the 
mixture was refluxed for 17 hours. The mixture was poured 
into a mixture of ethyl acetate and ice water, and the " 
separated organic layer was washed with water and b>-ine 
cried over magnesium sulfate and evaporated in vacuo ^ 
residue was purified by column chromatography on sii ica oe Y 
zo give 4-(4-bromophenoXy,benzaidehyde (1.51 g , . 

IR (KBr ) : 3030, 2920, 2840, 2735, 1705," 1600, 
1560 cm -1 

NMR (CDC1 3 , 6, : 6.95-7.1 (4H, m) , 7.45-7.55 (2K, 

m), 7.8-7.9 (2H, m) , 9.94 p H s , 
APCI-MASS (m/z) : 279, 277 (M+H + , 

To a solution of 4-bromobenzaldehyde (4.96 g) and 
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4-fluorophenol (4.48 g) in N, N-dimethylacetamide (25 ml) 
was added powdered potassium carbonate (5.53 g), and the 
mixture was refluxed for 6 hours under nitrogen. The 
mixture was poured into a mixture of ethyl acetate and 
water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (4- 
fluorophenoxyjbenzaldehyde (1.92 g) as an orange oil. 
IR (Film) : 3360, 3075, 2835, 2740, 1695, 1600, 

1585, 1495 or," 1 
NMR (CDC1 3 , 6) : 6.7-6.3 (1H, m) , 6.85-6.95 (1H, 

m), 7.0-7.2 <4H, m) , 7.8-7.9 (2H, m) , 9. 92 ( 1H, 
s) 

15 APCI-MASS (m/z) : 217 (M+H + ) 

Prpnaration 50 

To a solution of 4-phenylthiobenzonitrile (12.23 g) i 
toluene (200 ml) was added dropwise diisobutylaluminum 

20 hydride (1.02M toluene solution) (114 ml) at -70°C over 50 
minutes and the mixture was stirred at -70°C for 30 
minutes. To the mixture were added sodium fluoride (19.45 
g) and water (6.26 g), and the mixture was warmed to room 
temperature. The insoluble materials were removed by 

25 filtration and washed with toluene. The filtrate was 
evaporated in vacuo and the residue was dissolved in 
tetrahydrofuran (50 ml). To this solution was added 6N 
hydrochloric acid (19.3 ml) and the mixture was stirred at 
room temperature for 1 hour . The mixture was extracted 

30 with ethyl acetate, and the organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- 
(phenylthio)benzaldehyde (9.83 g) as a yellow oil. 

35 IR (Film) : 3055, 2830, 2745, 1695, 1595, 1560, 
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1505 cm -1 

NMR CCDC1 3 . 5) : 7.15-7.3 (4K, a). 7.35-7.6 (3H, 

m), 7.65-7.75 (2K, m) , 9.91 (1H, s) 
APCI-MASS (m/z.) : 215 (M+K + J 

Preparation 5J 

To a solution of 4- (pyrazoi-l-yl)benzonitrile (5.0 g) 
in dichlorome thane (150 ml) was added dropwise 
diisobutylaluminum hydride (1.02M toluene solution, 58 ml) 
keeping the temperature below -60«C. After stirring for 
one hour, sodium fluoride (9.95 g) and water (3.2 ml) were 
added thereto. The reaction mixture was warmed to room 
temperature over" 30 minutes and stirred for 1.5 hours. 
Insoluble material was removed by filtration. The filtrate 
15 was concentrated by evaporation in vacuo. The residue was 
dissolved in tetrahydrof uran (25 ml). To he solution was 
added lN-hydrochloric acid and stirred for one hour at room 
temperature. To the mixture was added 5N-sodium hydroxide 
solution (10 ml). The objective compound was extracted 
20 with dichloromethane. The organic layer was washed with 
water and brine, dried over magnesium sulfate, evaporated 
in vacuo. The residue was chromatographed on silica gel 
(100 g, n-hexane - ethyl acetate (1:1)) to give 4-(pyrazoi- 
l-yl)benzaldehyde (4.36 g) . 
25 IR.(KBr) : 1695, 1605, 1390, 1200cm- 1 

NMR (CDCI3, 5) : 6-54 (1H, dd, J=2.5, 1.8Hz), 7.79 
(IK, d, J=1.5Hz), 7.65-8.10 (5H, m) , 10.02 (1H, 
s) 

APCI-MASS (m/z) : 173 (M+H + ) 



30 



Preparai-Ton ^ 

The following compound was obtained according to a 
similar manner to that of Preparation 5i. 

35 4- (Imidazol-l-yl)benzaldehyde 
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IR (KBr) : 1686, 1606, 1522, 1313 cm -1 

NMR (CDC1 3 , 5) i 7.15-8.10 {7H, m) , 10.05 (1H, s) 

APCI-MASS (m/z) : 173 (M+H + ) 

5 Preparation 53 

To a solution of methyl 5-phenyl-3- 
isoxazolecarboxylate (4.73 g) in dichloromethane (150 ml) 
was added dropwise diisobutylaluminum hydride (1.02M 
toluene solution 45.7 ml) at -7C*C - -60°C. After stirring 

10 for one hour at the same temperature, sodium fluoride (7.83 
g) and water (2.52 ml) were added thereto. The mixture was 
warmed to room temperature over 30 minutes and stirred for 
one hour. Insoluble materials were removed by 'filtration . 
The filtrate was evaporated in vacuo. The residue was 

15 chromatographed on silica gel (85 g, n-hexane - ethyl 

acetate (3:1)) to give 5-phenyl-3-isoxazolecarbaldehyde 
(1.94 g) . 

IR (KBr) : 3126, 1713, 1568, 1456, 1184 cm" 1 
NMR {CDCI3, 6) : 6.90 (1H, s), 7 . 35-7 . 68 ( 3H, m) , 
20 7.75-7.92 (2K, m) , 10.20 (1H, s) 

preparation 54 

To the solution of 4-bromobenzaldehyde (462 mg) and 1- 
methyl-4-tri-n-butylstannylpyrazole (1.1 g) was added 

25 tetrakis (triphenylphosphine) palladium (0) . (87 mg) . Then the 
mixture was heated for 3 hours at 140°C. After cooling, 
the reaction mixture was diluted with toluene (6 ml). An 
aqueous solution (5 ml) of potassium fluoride (1.74 g) was 
added to the mixture and stirred for one hour. Insoluble 

30 material was removed by filtration. The filtrate was 

washed with water and brine, dried over magnesium sulfate, 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (4C g, eluting with n-hexane - ethyl acetate 
(1:2)) to give 4- ( l-methylpyrazol-4-yl ) benzaldehyde (427.4 

35 mg) . 
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IR (KBr ) : 1693, 1605, 1169, 831 cm"! 
NMR (CDCI3, a.)-: 3.96 ,3H, s) , 7 . 57-7 . 61 ,2H, m, 
7.73 (1H, s), 7.85 (IK, 3) , 7.80-7.92 (2H, m,' 
9.98 (1H, s) 
APCI-MASS (m/z, , 187 {M+H +, 

Preoarafinn 

To a solution of oxalyl chloride < 1.5 ml, in 
dichloromethane (30 ml, was added a solution of dimethyl 
sulxox.de ( l. 83 ml, in dichloromethane (4 ml, Seeing the 
temperature below -60'C. After 20 minutes, 4 - ( oxazol-5- 

d^vT T hQl ^ ^ dlChl — ^-e (25 ml, and 

diethyl sulfox.de (2 ml, was added dropwise at the same 

ad^LT^" ^^"^ ^ h ° Ur ' T ° the -i««r. was 

added trxethylamine (8 ml, and stirred for 30 minutes. The 
reaction mixture was warmed to room temperature ov~r 30 
minutes. After stirring for one hour, the mixture "was 
diluted with ethyl acetate, washed with water and br<ne 
aried over magnesium sulfate, evaporated in vacuo T he ' 
residue was .chromatography on silica gel (80 g, e lut<ng 
with n-hexane - ethyl acetate (1:1,, to give 4- (cxazol-5- 
yUbenzaldehyde (2.20 g, . 

IR (KBr, : 1693, 1610, 1211, im, 829 cm -l 

NMR (CDCI3, 5, : 7.54 (IK, ., , 7.75-8.05 (4K, m, , 

8.00 (IK, s, , 10.03 (1H, s, 
APCI-MASS (m/z, : 174 (M+H + j 

To the solution of 3- (lH-tetrazol-5-yl, benzaldehvde 
(1.0 g, in pyridine (15 ml, was added 

triphenyichloromethane (1.76 g, at 0-5»C. The mixtu- 
stirred for 4 hours at room temperature. The reactio 
mixture was poured into water and extracted with erhvl 
acetate. The organic layer was washed with dil 
hydrochloric acid, water, brine, dried over magnesium 



e was 

n 
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sulfate, evaporated in vacuo t:o give 3- ( 1-trityl-lH- 
tetrazol-5-yl)benzaldehyde (2.51 g) . 

IR (KBr ) : 1699, 1516, 1491, 1446, 1201 cm -1 
NMR (DMSO-d 6 , 8) : 7.05-7.20 and 7.38-7.53 (15H, 
5 m), 7.80 (1H, dd, J=7.7, 7.7Hz), 8.05-8.14 (1H, 

m), 8.30-8.40 (1H, m) , 8.50-8.55 (1H, m), 10.12 
. (1H, s) 

preparation 57 

10 The mixture of 4-f ormylbiphenyl (3.64 g) and 

cycloheptylamine (2.49 g) was heated at 120'C for 6 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in ethanol (30 ml). To the solution was 
added carefully sodium borohydride (757 mg) , and the 

15 mixture was stirred at room temperature for 1 hour. The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

20 chromatography on silica gel to give N- (.4- 

biphenylylmethyl) cycloheptylamine (5.24 g) as a yellow oil. 
' IR (Film) : 3030, 2920, 2850 cm' 1 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (IK, 
m), 3.72 (2H, S), 7.3-7,7 (9H, m) 

25 APCI-MASS (m/z) : 280 (M+H + ) 

Proparatinn 58 

The suspension of 4- ( 4- (dimethylamino) phenyl ] - 
benzaldehyde (640 mg) and cycloheptylamine (643 nig) in 

30 toluene (3 ml) was stirred at 120°C for 5 hours under 
nitrogen. The mixture was evaporated to dryness and 
dissolved in ethanol (20 ml). To this solution was added 
sodium borohydride (107 mg) and the mixture was stirred a: 
room temperature for 1 hour . The mixture was evaporated to 

35 dryness and the residue was extracted with dichloromethane. 
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The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo T h. r ■„ 
purified by column chronograph, on silta gel TZ T 
PVcloheptvl -H-(di,eth y iaMino ) phe„ y l )b ens y Li„: ^ 

™ <KBr) : 3275, 3025, 2920, 2850, 2805, 1610, 
. 1535, 1505 cm" 1 

m, 2..9 ,6H. .,, 5.7, (2H , .,. e.SO ,2H. d, ' 
J-8.8HS,. 7.34 ,2H, d, J-8.8H;,. 7.45-7.65 ,<« 

APCI-MASS (m/z, , 323 (M+ff+) 



15 



The mixture of 4-phenoxybenzaldehyde (1.98 g, and 



35 



, -..jr^c ii.st) qi and 

benzylamane (1.61 g, was stirred at 120'c for 4 h 
nit The mixture _ cooied to roQ C 

dissolved. in ethanol (20 ml) . To this solution was added 
sodaum borohydride (378 mg, and the mixture was 
20 room temperature. for 1 hour. The mixture was evaporate, to 
dryness and the residue was extracted with dichloromet.We 
The organic layer was washed with brine, dried over 
magnesium ^sulfate and evaporated in vacuo. The residue was 
unf ed by column chromatography on silica gel to give N- 
5 benzyl-4-phenoxybenzylamine (2.07 g, . 

IR fFilm) : 3035, 2915, 2820, 1680, 1505 cm-1 
-NMR CCDCl 3f 6, : 3.78 (2H, s, , 3.82 (2H, s, , 6 . 9 . 

7.4 (14H, m) 

APCI-MASS (m/z) : 290 (M+H + ) 

) • • • 

Prepare fj nn an 

The mixture of. 4-phenoxybenzaldehyde (1.98 g, and 
furfurylamine (i.ei g) was stirred ^ . 

Td "is"'??* ^ mlXtUre CO ° led t0 — ^mperature 
and dissolved an ethanol (20 ml, . To this solution was 
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added sodium borohydride (378 mg) and the mixture was 
stirred at room temperature for 1 hour. The mixture was 
evaporated to dryness and the residue was extracted with 
dichloromethane. The organic layer was washed with brine, 
5 dried over magnesium sulfate and evaporated'* in vacuo. The 
residue was purified by column chromatography on silica gel 
to give N-f urfuryl-4-phenoxybenzylamine (2.51 g) . 

IR (Film) : 3060, 3035, 2920, 2830, 1590, 1505 cm" 1 
NMR (CDC1 3 , 6) : 3.76 (2H, s) , 3.80 (2H, s), 
0 6.15-6.2 (1H, m), 6.3-6.35 (1H, m) , 6.9-7.4 (10H, 

m) 

APCI-MASS (m/z) 280 (M+H + ) . 



Preparation 61 

•!5 The following compounds were obtained according to 

similar manners to those of Preparation 57, 58, 59 and 60. 

( 1 ) N- (2-Biphenylylmethyl ) -cycloheptylamine 

4 ir (Film) : 3fi60f 3020, 2935, 2910, 2850^ 1460 cm" 1 

"*'&2<M NMR (CPCI3, 5) : 1.2-1.8 (12H, m) , 2.4-2*6 (1H, m) , 

3.71 (2H, s), 7.2-7.5 (9H, m) 
APCI-MASS (m/z) : 280 <M+H + ) 

(2) N-Cycloheptyl-4-phenoxybenzylamine 

25 IR (Film) : 3030, 2920, 2850, 1590, 1505 cm" 1 

NMR (CDCI3, 6).: 1.4-2.0 (12H, m) , 2.6-2.8 (1H, 
_ n), 3.75 (2H, s), 6 . 9-7 .4 . ( 9K, m) 

APCI-MASS (m/z) ': 296 (M+H + ) 

30 (3) N-Cyclohexyl-3-phenoxybenzylamine 

IR (Film) : 3035, 2925, 2850, 1585 cm". 1 
NMR (CDCI3, 5) : 1.3-2.0 (12H, m) , 2.6-2.8 (IK, m) , 

3.75 (2H, s) , 6.8-7.4 (9H, m) 

'?< APCI-MASS (m/z)' ; 296 (M+H + ) 

■ i -4' 
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"J N - c y^ohe P tyl- f 2-( 4 -chlorophenyl,thiazol-4- 
yljmethylamine 

IR (KBr) : 2930, 2850, 1595 cm"! 

NMR (DMSO-d 6 , 6). : 1.3-2.2 (I2H, m, , 2 . 6 _ 2 8 {1K 

»), 3.84 «h, S), 7.49 (1H, S)< 7 .5^7.6 (2H, m, , 
7.9-8.0 (2H, m) 
APCI-MASS (m/2) : 3 '21 (M+H + ) 

(5, N-Cycloheptyl- (2 -p h enyli niid a 2 ol-5-y 1)m ethyla mi ne 
IR (KBr) : 3080, 2925, 2855, 1575 cm"* 

NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m , , 2 . 6-2. 75 (1H 
. ■>.. 3.62 (2H, br s), 6.82 and 7.06 (total 1H, 'br 
s>, 7.25-7.45 (3H, m), 7.8-7.95 (2H, m , , 12.28 
(1H, br) 

APCI-MASS (m/ 2 ) : 2 70 (M+H + ) 

(6) H-Cyclph«ptyl-4-(pyrrol-l-yijb«n2y lMBl ae' 
IR (Film) : 2925, 2850, 1610, 1525 cm- 1 

(CDC1 3 , Si : 1.3-2.0 (12K, m, , 2.6-2.8 (1 H , m) ! 
3.79 «2K,s), 6.3-6. 4 (2H, m) , 7.0-7.1 (2H, m) , 
7.3-7.45. (4H, m) 
APCI-MASS (m/2) ; 269 (M+H + j 

(7) N-Cycloheptyl-3-(pyrrol-l-yl)ben2ylamine 

IR (Film) : 2925, 2850, 1610, 1595, 1545, 1500 cm^ 
NMR (CDCI3, 6, : 1.4-1.95 (12H, m» , 2.6-2.8 (1 H ' 

6.30-6.35 (2H, m, , 7.10-7.15 (2K, m) , 7 'l 5 - 
7 -45 (4H, m) 

APCI-MASS (ra/ 2) ■;' 269 (M+H+) 

: (8) ^ycloheptyi-H-^ 

(FUm) : 3305, 3135, 3100, 2925, 2855, 1600, 
1575 cm -1 

NMR (DMS0-d 6 , 6, : 1.3-2.0 (12H, m) , 2.55-, 7 (1H 

3.82 (2H, s >, 6.35-6.4 (2H, m» , 6.5-6.55 '(2H, 
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m) , 6.55-6.6 (1H, m) , 6.65-6.7 (1H, ,d, J=2.2Hz), 
8.47 (1H, d, J=5.6Hz) 
APCI-MASS (m/z) : 282 (M+H + ) 

(9) N-Cycloheptyl {6-phenylpyridin-3-yl)methylamine 
IR (Film) : 3030, 2910, 2850, 1560 cm -1 
NMR (CDC1 3 , 5) : 1.4-2.0 (12K, m) , 2.6-2.8 (1H, m) , 
3.83 (2H, s), 7.3-7.5 (2H, m) , 7.65-7.8 (2H, m) , 
7.95-8.05 (2H, m), 8.61 (lH,s) 
APCI-MASS (m/z) : 281 (M+H + ) 



(10) N-Cycloheptyl-3- (pyrazol-3-yl) benzylamine 

IR (Film) : 3210, 2915, 2850, 1610, 1540 cm -1 
NMR {DMSO-d 6 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (1H, 

m), 3.72 (2H, s) , 6.68 (1H, d, J=2.1Hz), 7.15-7.8 
(5H, m) 

APCI-MASS (m/z) : 270 (M+H + ) 

(11) N-Cycloheptyl-4- (4-fluorophenyl) benzylamine 
20 IR (Film) : 2925, 2855, 1500 cm -1 

NMR (CDCI3, 5) : 1.4-2.0 (12K, m) , 2.65-2.85 (1H, 

m), 3.81 (2H, s), 7.05-7.2 (2K, m) , 7.35-7.5 (6K, 
m) 

APCI-MASS (m/z) : 298 (M+H + ) 

25 

(12) N-Cycloheptyl-4- (4-chlorophenyl) benzylamine 
IR (KBr) : 3030, 2925, 2855, 1485 cm -1 
NMR (CDC1 3 , 5) : 1.35-2.0 (12H, m) , 2.6-2.8 (IK, 
m), 3.82 (2H,s), 7.4-7.6 (8K, m) 
30 APCI-MASS (m/z) : 314 (M+H + ) 

(13) N-Cycloheptyl-4 - ( 4 -bromophenyl ) benzylamine 
IR (KBr) : 3035, 2925, 2855, 1480cm -1 
NMR (CDCI3, 6) : 1.3-2.0 (12H, m) , 2.6-2.8 (1H, m) , 
35 3.81 (2H, s), 7.35-7.65 (8H, m) 
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APCI-MASS (m/2) .:■ 360, 358 (M+H + ) 

(14) N -Cycloheptyl-4-( 4 - m ethylphenyl)benzylanine 

IR (Film) ; 3025, 2910, 2855, 1500 cm" 1 

5 NMR (CDCl-j, 5) • 1 i-? n tin* , 

«- L 3' oi • 1.3-2.0 (12H, m), 2.39 (3H, s) , 

2.65-2.8 (1H, m), 3.81 (2H, S ) , 7 .24 (2K d ' 
J-7.6H2), 7.37 (2H, d, J=8.3Hz), 7.4-7. 6 ' ( 4H, m 
APCI-MASS (m/zj ; 294 (M+H + ) 

(15) N-C y clohept y i-4- ( 4-bromophenoxy)ben 2y iamine 

IR (Film) : 3030, 2925, 2850, 1585, 1505, 1480 cm"! 
NMR (CDC1 3 , 6) : 1.3-2.0 (12H, m) , 2.6-2.8 (1H, m) , 
3.75- C2HV- s), 6.8-7.0 (4H, m) , 7.25-7.5 (4H, m) 
APCI-MASS (m/z) : 376, 374 (M+H + ) 

(16) N-Cycloheptyl-4-(4-phenyIthio)benzylamine 
IR (Film) : 2920, 2850, 1510 cm" 1 

NMR (CDCI3, 5) : 1.3-2.0 (12H, m) , 2 . 55-2 . 75 ( 1H, 

n»), 3.75 (2H, s), 7.2-7.5 (9H, m) 
APCI-MASS (m/z) ; 312 (M+H + ) 

(17) N -Cycloheptyl-(6-phen y ithiopyridir.-3-yl )ln ethvlamine 
IR (Film) : 3305, 2925, 2850, 1700, 1585, 1560 cm~l 
NMR (CDCI3, 6) : 1.3-2.0 (12H, m) , 2.55-2.75 (1 H , 

m), 3.71 (2H, s), 6.87 (IK, d, J=8.2Hz), 7.4-7 7 
(6H, m), 8.35-8.4 (1H, m) 
APCI-MASS (m/z) : 313 (M+H"*" ) 

(18) N-Cyclohept y l-4-(4-benzo y iamino)benzvlamine 

IR (Film) : 3265, 3150, 3070, 2925, 2850, 1645, 

1615, 1595, 1555 cnT 1 
NMR (DMS0-d 6 , 6, : 1.3-1.9 (12H, m, , 2.55-2.7 (1K 
m), 3.69 (2H, s), 7.07 (l H , d, J=7.7Hz), 1 .01 
(1H, t, J=7.7Hz), 7.5-7.8 (5H, m) , 7.9-g.O (2F 
m), 10.22 (1H, s) 
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APCI-MASS (m/z) : 323 (M+H + ) 

(19) N-Cycloheptyl-4- (2-pyridylcarbamoyl) benzylamine 
IR (KBr ) : 3305, 2925, 2855, 1680, 1610, 1580, 

5 1535, 1505 cm" 1 

NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (1H, 
m) , 3.76 (2H, s) , 7.17 (1H, dd, J=6.3, 4.9Hz), 
7.45 {2H, d, J=8.2HZ), 7.98 (2H, d, J=8.2Hz), 
7.8-7.9 (1H, m) , 8.19 (1H, d, J=8.4Hz), 
10 8. 35-8.4 (1H, m) , 10.70 (1H, s) 

APCI-MASS (m/z) : 324 (M+H + ) 

(20) N-Cycloheptyl-4- (4-fluorophenoxy) benzylamine 
IR (Film) : 2925, 2855, 1505 cm" 1 

15 NMR (CPC1 3 , 5) : 1.4-2.0 (12H, m) , 2.65-2.8 (1H, m) , 

3.75 (2H, s), 6.85-7.1 (6H, m) , 7 . 2-7 . 35 (2H, m) 
APCI-MASS (m/z) : 314 (M+H + ) 

(21) N-Cycloheptyl-4- (phenylsulf amoyl ) benzylamine 

20 NMR (DMSO-d 6 , 6) : 1.2-1.8 (12H, m) , 2.5-2.6 (1H, 

m), 3.70. (2H, S), 7.0-7.15 ( 3H, m) , 7 . 15-7 . 25 
• (2H, m), 7.47 (2H, d, J=8.3Hz), 7.68 (2H, d, 
J=8 . 3Hz) , 10.23 (1H, s) 
APCI-MASS (m/z) : 359 (M+H + ) 

25 

(22) N-Cycloheptyl-4- (3-thienyl) benzylamine 
IR (KBr) : 2924, 1458, 1201, 775 cm" 1 

NMR (CDC1 3 , 6) : 1.30-1.98 ( 12H, m) , 2 . 62-2 . 78 (IK, 
m), 3.80 (2H, s), 7.30-7.47 (5H, m), 7.50-7.60 
30 (2H, m) 

APCI-MASS (m/z) : 286 (M+H + ) 



— 1 



(23) N-Cycloheptyl-4- (2-thienyl ) benzylamine 

• IR (Neat) : 2924, 1502, 1458, 11C1, 810 cm' 
35 NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.62-2.78 (IK, 
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7,22-7.40 (4H, m, , 7.50-7.65 ( 2H/ mi 
APCI-MASS (m/z) : 286 (M+H + , 

5 (24, N-Cycloheptyl-4- (pyra2ol . 1 . yl)ben2ylain . ne 

IR (Neat, : 2927, 1610 , 1525, 1460, 1394 cm'* 
-OtlCBCl 3 6, : * • 30-1 . 95 (12H, m, , 2 . 60-2 . 78 (^ 

^ 3.81 .2H, s) , 6 .46 an, t , J=2 . 1H2)/ 7 . 36 .' 

J-1.6H2,, 7.91 (1H, d, j-2. 1H2, 
APCI-MASS (m/z, ; 270 (M+H + , 

(25, N-Cycloheptyl-4-(imidazol-l- y l )ben2ylamine 
IR (Neat, : 2922, 1522, 1303, 1057 cm"* 
NMB (CDC1 3 , 6, : 1.30-1.98 (1 2H." , QH 
3 .83 (2H, s,, 7.20 (1H, d , J=1 . 0 „ 2)/ ' 
(1H, d, J=1.0H 2 ), 7.30-7.50 (4H, m, , 7 84 MH .» 
APCI-MASS (m/z, : 270 ( M+ H + , . ' £> 

20 '"' ^^ 

IR (KBr, : 3277, 2924, 1572, 1443, 1194, 802 cm"* 

NMR (CDC1-., 5) • l 30-? 9n / 1 r> u 

3' °> • 1.30-2.20 (12H, m, , 2.62-2.80 (IF 

"0, 3.78 (2H, S) , 3.94 (3H, s, , 7.27-7.47 (4H 
m) ' 7 - 58 tlUi S,, 7.74 (1H, s) ' 
25 APCI-MASS (m/2, ; 284 (M+H + , 

(27, -^o^ 

IR (Neat, : 2924, 1599, 1462, 754 cm"* 
NMR (CDCI3, 6, : 1.30-1.98 (12H, m, , 2. 66-2.. 5 (1» 
»>' 3.98 (2H, s,, 6.87 (l H , d, J=3.6Hz), 7 15"' 
(1H, d, J=3.6Hz,, 7.18-7.45. (3H, m, , 7.5?-7 64 
(2H, m, 

APCI-MASS (m/z, : 28 6 (M+H + j 
35 (28, N-Cycloheptyl-4-(oxa2ol-5-yl,ben2yl a mine 



30 
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IR (KBr) : 2924, 1510, 1485, 1103, 822 cm" 1 
NMR (CDC1 3 , 6) : 1.30-1.98 (12H, m) , 2.60-2.80 (1H, 
m), 3.81 (2H, s), 7.33 (1H, s) , 7.33-7.46 (2H, 
m), 7.55-7.69 (2H, m), 7.90 (IK, s) 
5 APCI-MASS (m/z) : 271 (M+H + ) 

(29) N-Cycloheptyl- (2-phenylfuran-5-yl) methylamine 
IR (Neat) : 2924, 1545, 1456, 1020, 760 cm -1 
NMR (CDCI3, 5) : 1.30-1.95 (12H, m) , 2.64-2^80 (1H, 
10 m) , 3.84 (2H, s) , 6.24 (1H, d, J=3 . 3Hz) , 6 . 57 

(1H, d, J=3.3Hz), 7.17-7.45 (3H, m), 7.58-7.72 
(2H, m) 

APCI-MASS (m/z) : 270 (M+H + ) .--=---. 

15 (30) N-Cycloheptyl- (5-phenylisoxazol-3-yl)methylamine 
IR (Neat) : 2926, 2854, 1616, 1574, 1456, 1113, 
766 cm" 1 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m)> 2.65-2.82 (1H, 
m) , 3.90 (2H, s) , 6.53 (1H, s) , 7 . 34-7 . 53 ( 3K, 
20 m) , 7.70-7.86 (2H, m) 

APCI-MASS (m/z) : 271 (M+H + ) 

(31) N-Cycloheptyl- ( 3-phenylpyrazol-5-yl ) methylamine 
IR (Neat) : 2300-3600 (br), 1570, 1460, 1358, 

25 102 6 cm" 1 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.65-2.82 (1H, 
m) , 3.92 (2H, s) , 6.46 (1H, s), 7.20-7.50 (3K, 
m) , 7.64-7.80 (2H, m) 
APCI-MASS (m/z) : 270 (M+H + ) 

30 

(32) N-Cycloheptyl- (4-phenylthiophen-2-yl) methylamine 
IR (Neat) : 2924, 2852, 1502, 1458, 1367, 841, 

735 cm" 1 

NMR (CDCI3, 6) : 1.32-1.98 (12H, m) , 2.70-2.88 (1H, 
35 m) , 4.01 (2H, s) , 7.19-7.62 (7K, m) 



• -n- • 

APCI-MASS (m/z) : 286 (M+H + ) 

(33) N-Cycloheptyl-4-( Pyr azol-3-yl,.benzyiamine • 

IR (Neat) : 2300-3600 (br) ; 1514, 1456 , 1350, . 
1205 cm-1 

NMR fDM SO-d 6 , 5) : 1.20-1.93 (12H, a) , 2 .50-2 7 2 
(1H, 3.73 (2H, s), 6.67 ( lH ,. d , J=i. 9H2) , 
7.30-7.90 (5H, m) , 12.70-13.40 (1 H/ br) 
APCI-MASS (m/z) : 2 70 (M+H + ) 

» (KBD : 2922, 2852, 1510, 1462, 1429, 1358, 
1234- cm" 1 

NMR (CDC1 3 , 5) : 1 30-1 98 inn , „ 

3 a. JO. 1.98 (12h, m), 2.61-2.78 (1H, 

»>, 3.80 (2H, S) , 3 .95 (3H, s) , 6.52 (1H, d 
J-2.2H2), 7.29-7.40 (3H, m) , 7.70-7.80 (2H m) 
APCI-MASS. (m/z) : 284 (M + H + ) 

(35, N-Cyclobeptyl-4- ( l- m ethylpy r a 2 ol-5- y l ) benzyl amin e 

IB (Neat, : 2924, 2854, 1493, 1462, 1385, 1273 cm"! 
NMR (CDCI3, 5, : 1 32-1 98 n ? H , . 

3 X - J ^ 1 - 98 ( 12H ' m, , 2.62-2.81 (IK 

"»< 3.83 (2H, s,, 3.89 (3H, s, , 6.29 (1 H , d " 
J=1.9Hz), 7.33-7.46 (4H, m, , 7.51 (1 H , d 
J=1.9Hz, 
APCI-MASS (m/z ) : 284 (M+H + , 

(36) 

IR (KBr) : 2922, 2852, 1697, 1515, 1452, 750, 
698 cm -1 

NMR (CDCI3, 6) : 1.30-1.95 (12H, m) , 2.62-2.78 (1„ 

3.83 (2H, S), 7.10-7.50 (17H, m), 7.96-8 ^ 
(2H, m) 

FAB-MASS (m/z) : 514 (M+H + ) 
(37) N-Cycloheptyi-4- (phenylcarbamoyl ) benzyl 



amine 
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IR (KBr ) : 3475, 3345, 3055, 2925, 2850, 1645, 

1600, 1525, 1505 cm" 1 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.5-2.65 (1H, 
m), 3.78 (2H, S) , 7.09 (1H, t, J=7.3Hz), 7.35 
(2H, s), 7.48 (2H, d, J=8 . 2Hz ) , 7 . 78 (2K, d, 
J=7.SHz), 7.90 (2H, d, J=8.2Hz), 10.20 (1H, s) 
APCI-MASS (m/z) : 323 (M+H + ) 

(38) N-Cycloheptyl-4- (phenylsulf onylamino) benzylamine 
IR (KBr) : 3130, 3015, 2930, 2855, 1610, 1570, 

,-1 



1505 cm 

NMR .(DMSO-dg, 6) : 1.2-1.8 (12H, m) , 2.5-2.6 <1H, 
m) , 3.58 (2H,s), 6.99 (2H, d, J=8.5Hz), 7.16 
<2H, d, J=8.5HZ), 7.45-7.6 (3H, m), 7.65-7.75 

15 (2H, m) 

APCI-MASS (m/z) : 359 (M+H + ) 

prpparaMon 62 

The mixture of 4-f ormyl-2- (4-chlorophenyl ) thiazole 
20 (2.24 g) and benzylamine (2.14 g) was stirred at 120°C 

under nitrogen for 5 hours . The mixture was cooled to room 
temperature and dissolved in ethanol (30 ml). To this 
solution was added sodium borohydride (378 mg) and the 
mixture was stirred at room temperature for 1.1 hours! The 
25 mixture was evaporated to dryness and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography to give N-benzyl- [2- (4-chlorophenyl ) thiazol- 
30 4-yl)methylamine (3,22 g) . 

IR (Film) : 3060, 3030, 2915, 2835, 1495 cm" 1 
NMR (DMSO-d 6 , 5) : 2.64 (1H, br s), 3.67 (2K, s) , 

3.78 (2K, s), 7.2-7.4 (SH, m) , 7.52 (1H, s), 7.5- 
7.6 (2H, m), 7.9-8.0 (2K, m) 
35 APCI-MASS (m/z) : 315 (M+H + ) 
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The mixture of 3-bromomethylbiphenyl (6.58 g) and 
cycloheptylamine (6.03 g) was stirred at 120°C for 3.5 
hours under nitrogen. The mixture was cooled to room 
temperature, and the mixture of dichloromethane and water 
were added thereto. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give N- (3-biphenylylmethyl ) - 
cycloheptylamine (4.49 g) as an orange oil. 

IR (Film) : 3060, 3030, 2920, 2850, 1460 cm -1 
NMR (CDC1 3 , 6) : 1.4-2.0 (12H, m) , 2.7-2.85 (1H, 

m), 3.85 (2H, s), 7.3-7.7 (9H, in) 
APCI-MASS (m/z) : 280 (M+H + ) 

PrenaraHnn fig 

The following compounds were obtained according to 
similar manners to those of Preparations 62 and 63. 

(1) N-Cycloheptyl-4- (pyridin-3-yl ) benzylamine 

NMR (CDCI3, 5) : 1.3-1.9 (12H, m), 2.9-3.05 (1H, 
m) , 7.3-7.6 (5H, m) , 7.8-7.9 (1H, m) , 8.5-8.6 
(1H, m) , 8.8-8.85 (1H, m) 
. APCI-MASS (m/z) : 281 (M+H + ) 

(2) N-Cycloheptyl-4- (pyridih-2-yl) benzylamine 

IR (Film) : 3050, 3005, 2920, 2850, 1585, 1565 cm -1 
NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.6-2.7 (1H, 

m), 3.74 (2H, s), 7.25-7.5 (3H, m). , 7.8-8.1 (4H, 
m) , 8.6-8.7 (1H, m) 
APCI-MASS (m/z) : 281 (M+H + ) 

(3) N-Cycloheptyl-4- (4-benzoyl) benzylamine 

IR (Film) : 3050, 2925, 2850, 1655, 1605 cm" 1 

NMR (CDCI3, 5) : 1.4-2.0 (12H, m) , 2.6-2.8 (1H, m) , 




3.87 (2H, s) , 7.4-7.65 (5H, m) , 7.75-7.9 (4H, m) 
APCI-MASS (m/z) : 308 (M+H + ) 

Preparation 65 

To a solution of 3- (2-methylthiazol-4-yl ) - 
benzylamine-hydrochloride (2.41 g) in a mixture of 
dichloromethane (30 ml) and water (10 ml) was added 5N 
sodium hydroxide aqueous solution and adjusted to pH 9-10. 
The separated organic layer was washed with brine, dried 
over magnesium sulfate and evaporated in vacuo. To the 
residual oil was added cycloheptanone (1.68 g) and the 
mixture was stirred at 120°C under nitrogen. The mixture 
was cooled to room temperature and dissolved in ethanol (30 
ml). To this solution was added sodium borohydride (378 
mg) and the mixture was stirred at room temperature for 2.5 
hours . The mixture was evaporated to dryness and the 
residue was extracted with dichloromethane. The organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatogaphy on silica gel to give N-cycioheptyi-3- 
(2-methylthiazol-4-yl)benzylamine (2.07 g) as a yellow oil. 
' IR (Film) : 3380, 2915, 2855, 1455 cm' 1 
NMR (CDC1 3 , 6) : 1.30-2.0 (12H, m), 2.7-2.85 (1H, 
m) , 2.76 (3H, s) , 3.82 (2H, s), 7.32 (l.H, s) , 
7.25-7.4 (2H, m) , 7.75-7.9 (2H, m) 
APCI-MASS (m/z) : 301 (M+H+) 

Preparation 66 

To a suspension of N-cycloheptyl-4- (^3- 
benzoyDbenzylamine (i.87 g) in ethylene glycol (10 ml) 
were added. potassium hydroxide (511 mg) and hydrazine 
monohydrate (1.95 g), and the mixture was stirred at 150°C 
for 5 hours and at 200°C for 4 hours. The mixture was 
poured into a mixture of dichloromethane and ice water, and 
the separated organic layer was washed with water and 
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brine, dried over magnesium sulfate and evaporated in 
vacuo The residue was purified by column chroma tograohv 
on silica gel to give N-cycloheptyi-4- (4-benzyl , benz y i amine 
g) as an orange oil. 
5 IR (Film) : 3025, 2905, 2850, 1510 cm'l 

NMR (CDC1 V 5) : 1-4-2 0 (1?H mi -> * ^ « 

. ± - H *- u '-^H, m) , 2.6-2.8 (1H, m) 

3-74 (2H, s), 3.96 (2H, s) , 7.1-7.4 (9H, m) 

APCI-MASS (m/z) : 294 (M+H + ) 

To a solution of 3- (pyrazol-3-yi > benzaldehyde (4.33 g, 
in pyridine (20 ml) was added trityl chloride (7 71 g) 
" - d ^ce. .. cooling, -The mixture was stirred for 30 minutesT ' 

and then warmed to room temperature. After stirring for 3 
hours at the same temperature, the reaction mixture was 
poured into ice aqueous hydrochloric acid, extracted with 
ethyl acetate. The organic layer was washed with water and 
brine, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatograohy 
on silica gel (eluting with n-hexane - ethyl acetate (2-1), 
to give 3-(l-tritylpyra Z ol-3-yl)benzaldehyde (9.26 g, . 
IH (KBr) : 3477, 3060, 3030, 1697, 1601, l 49i/ 
1444 cm -1 

NMR (DMSO-d 6 , 5) ■■: 6.93 (1H, d, J=2.5Kz), 7.1-7 5 

(16H, m), 7.63 (IK, dd, J-7.7, 7.7Kz), 7.85 (IK, 
d, J=7.7Hz), 8.08 (IK, d, J=7.7Hz), 8.25 (1H, s )' 
10.04 (1H, s) 

Prepararjnn fift . 

The mixture of 3- (l-tritylpyrazol-3-yl , benzaldehvde 
(15.31 g) and benzyiamine (7.91 g) was stirred at l^C fo- 
5 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (120 ml). To -h<s 
solution was added carefully sodium borohydride (l 40 "g) a- 
room temperature and the mixture was stirred for 2 hours 



The mixture was concentrated in vacuo and to the residue 
were added dichloromethane and ice water. The separated 
organic layer was washed with brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give N-benzyl-3- 
(i-tritylpyrazol-3-yl)benzylamine (12.18 g) as an amorphous 
solid. 

IR (KBr) : 3059, 3028, .599, 1493cm" 1 . 
NMR (DMSO-d 6 , 6) : 3.65-3.75 (4H, m), 6.77 (1H, d, 
J=2.5Hz), 7.05-7.45 (18H, m) , 7 . 55-7 . 75 (2H, m) 

Prpnaration 69 

. .. ... _ T „ _ suspension of N-benzyl-3- { l-tritylpyrazol-3- "~~ ~" 

yDbenzylamine (8.60 g) in anisole (17.2 ml) was added 
trif luoroacetic acid (34.4 ml) at room temperature and the 
mixture was stirred at 80°C for 3.5 hours. The mixture was 
concentrated in vacuo and the residue was pulverized with 
diisopropyl ether. The powder was collected by filtration, 
washed with diisopropyl ether and dried in vacuo to give N- 
benzyl-3- (pyrazol-3-yl ) benzylamine bis ( trif luoroacetate) 
(7.35 g) . 

IR (KBr) : 3059, 3005, 1669, 1510, 1489 cm" 1 
NMR (DMSO-d 6 , 6) : 4.2-4.3 (4H, m> , 6.70-6.75 (IK, 
m) , 7.1-7.6 (7H, m) , 7.75-8.0 (3K, m) 

Prpnaration 70 

To a solution of 2, 4-dichloro-6-methyl-3-nitropyridine 
(30.33 g) in acetonitrile (100 ml) was added dropwise 
sodium methoxide (287= methanol solution) (85.1 ml) at 5°C, 
and the mixture was stirred at 80°C for 6 hours. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 2 , 4-dimethoxy- 
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6-»ethyl-3-„itropyridine (28 . 21 g) as a pale relw 

IR (KBr) : 3093. 3035, 3005, 2960, 2868, 1601, 1581 
1531 cm" 1 

5 NMR (DMSO-d c , 5) • 2 44 clw =1 ■> „, 

6' »i (3H, s), 3.92 and 3.94 ( 6H, 

s X 2), 6.97 (1H, s) 
APCI-MASS (m/z> : 199 (M< . H+) 

0 To a solution of 2, 4-dimethoxv-6-methyl-3- 

«l 1 O t oTT ldi °* " ln «00 ml, and methanol 

.100 Ml, was added 10, palladia* on carbon ,14 g, under 
nitr 0gen d the mixture hydr6genated uftder a 

pressure for 4.5 hours. Palladium on carbon was filtered 
Off and the filtrate was .evaporated in vacuo. The re "due 
was purified by column chromatography on silica gel to gl v\ 

3--uno-2.4-di„ethoxy-6-methyl Py ridine ,23.4- g, as 1 
orange oil. y an 

IR (Film) : 3458, 3373, 2945, 2856, 1605 cm"* 

NMR (DMSO-d £ , 5) • o ->c. 

°6' °> • 2.26 (3H, s), 3.79 and 3.82 (6K 

s x 2), 3.96 (2H, br s) , 6.52 (1 H , s) 

APCI-MASS (m/z, ; 169 (M+H + ) 

Prpnar a tj rn n ? 

To a solution of 3-amino-2, 4-bis (methvl thio) -6- 
methylpyridine (7.90,) in dichloromethane" (160 ml, was 
added N,N-dimethylaniline (5.73 g) at 5'C, followed by 
dropwise addition of phenyl chloroformate (6.78 g, r he 
mixture was warmed to room temperature and stirred "at "a 

hvdr r o S ;hl TO the addSd Water < 6 ° <^ «* « 

hydrochloric acid (10 ml), and the separated organic laver 

was washed with brine, dried over magnesium sulfate and" 

evaporated in vacuo. The residue was crystallized, and the 

crystal was collected by filtration, washed with 

dusopropyl ether and dried in vacuo to give 3- 




phenoxycarbonylamino-2, 4-bis (methyl thio ) -6-methylpyridine 
(10.46 g) . 

IR (KBr) : 3410, 3228, 3196, 3145, 3003, 2926, 1732, 

1591, 1556, 1537 cm" 1 
NMR <DMS0-d 6 , 6) : 2.45 (6H, s) , 2.46 (3H, s), 6.94 

(IK, s), 7.0-7.5 (5H, m), 9.48 (1H, br s) 
APCI-MASS (m/z) : 321 (M+H + ) ' 

Preparation "?3 

To a solution of 2, 4, 6-trif luoroaniline (883 mg) and 
N,N-dimethylaniline (0.91 ml) in methylene chloride (18 ml) 
was added phenyl chlorof ormate (0.83 ml) and the mixture 
was stirred at room temperature for 4 hours. The reaction 
mixture was washed with lN-hydrochloric acid (three times), . 
water, aqueous sodium bicarbonate, water, and brine. The 
organic layer was dried over magnesium sulfate and 
evaporated in vacuo. The resulting solid was collected and 
washed with n-hexane to give phenyl N- ( 2,4,6- 
trif luorophenyl) carbamate (1.46 g) . 

IR (KBr) : 3253, 1749, 1722, 1538, 1240, 1200 cm" 1 
NMR (CDC1 3 , 5) : 6.26 (1H, br s)-, 6.70-6.86 (2H, m) , 

7.10-7.46 (5H, m) 
APCI-MASS (m/z) : 268 (M+H+) 

Preparation ?4 

To a solution of 3-amino-2, 4-dimechoxy-6- 
methylpyridine (23.40 g) in dichloromethane (200 ml) was 
added N, N-dimethylaniline (20.23 g) , followed by dropwise 
addition of phenyl chlorof ormate (23.94 g) at 5°C. The 
mixture was warmed to room temperature and stirred for 3 
hours. The resulting precipitates were collected by 
filtration, washed with dichloromethane and diisopropyl 
ether, and dried in vacuo to give 2, 4-dimethoxy-6-methyl-3- 
phenoxycarbonylaminopyridine (21.95 g) as a white crystal. 

IR (KBr) : 3408, 3251, 3147, 3064, 2983, 2947, 286C, 
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1713, 1593, 1497 cm" 1 
NMR (DMSO-d 6 , 5 ) : 2.38 (3H, s, , 3.85 (6H, „ , 

6-72 (1H, s), 7.05-7.3 (3H, m, , 7. 35-7^5 (2K, 
m )/ 8-83 (1H, brj 
APCI-MASS (m/z, : 289 (M+H + ) 

A mixture of 4- (4-bromophenoxy, ber.zaldehyde (10 0 g, 
and benzylamine (5.42 g) was stirred at 120«c for 4 hours 
After cooling to room temperature, the resulting solid was 
suspended in ethanol (150 ml,. To the suspension was added 
carefully sodium borohydride (1.36 g) , and the mixture was 
starred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and the residue was extracted with 
15 methylene chloride. The organic layer was washed with 

water, brine, dried over magnesium sulfate, and evaporated 
in vacuo. The residue was purified bv column 
chromatography on silica gel (250 g, eluting with methvle-e 
chloride - methanol .(20:1)) to give N-benz vl-*- ( 4 - 
bromophenoxy) benzylamine (11.51 g, as a pale yellow oi^ 

IR (Neat, : 3061, 3028, 2700-3000 (brj , 1608, 1583, 

1504, 1481, 1240 cm -1 
NMR (CDC1 3 , 5) : 3.79 (2H, s), 3.82 (2H, s), 
6.80-7.00 (4H, m), 7.20-7.50 (9K, m) 
25 APCI-MASS (m/z, : 368, 370 (M+H+, 

Preparafinn 7s 

The mixture of 3- (l-trityipyrazol-3-yl ) benzaldehyde 
(9.18 g) and cycloheptylamine (3.75 g) was stirred at l^C'C 
30 for 4 hours. The mixture was cooled to room temperature 
and dissolved in ethanol (120 ml). To this solution was 
added sodium borohydride (836 mg, and the mixture was 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and extracted with methylene chloride 
The organic layer was washed with water and brine, d^ied 



20 



35 
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over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
(eluting with methylene chloride - methanol (40:1 to 10:1)) 
to give N-cycloheptyl-3- ( l-tritylpyrazol-3-yl ) benzylamine 
(7.92 g) . 

NMR (DMSO-d 6 , 5) : 1.20-1.90 (12K, m) , 2.50-2,70 (1H, 
m), 3.69 (2H, s) , 6.77 (1H, d, J-2 . 5Hz) , / 7.05- 
7.50 (12H, m) , 7.55-7.65 (1H, m), 7.71 (1H, s) 

APCI-MASS (m/z) : 512 (M+H + ) 



Preparation 77 

To a suspension of 3-amino-2, 4 , 6- 

... trim.ethylpyridine • hydrochloride (-5.18 g) in 1/2- 

dichloroethane (120 ml) was added diisopropylethylamine 

15 (19.39 g) at room temperature, followed by addition of 

phenyl chlorof ormate (7.05 g) . The mixture was refluxed 
for 10 hours under nitrogen. The mixture was cooled and 
poured into ice water. The separated organic layer was 
washed with brine, dried over magnesium sulfate and . 

20 evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3- 

phenoxycarbonylamino-2, 4 , 6-trimethyl pyridine as a crude 
orange oil (3.17 g) . 

IR (KBr) : 3275, 2924, 1740, 1713, 1605, 1550 cm" 1 
25 NMR (DMSO-d 6 , 6) : 2.22 (3H, s), 2.39 (6H, s), 7.01 

(1H, s), 7.2-7.6 (5H, m) , 9.42 (IK, brs) 
APCI-MASS (m/z) : 257 (M+H+) 

Preparation 79 

30 To a suspension of 4-chloro-6-methyl-2-methylthio-3- 

nitropyridine (16.0 g) in a mixture of 1,4-dioxane (200 ml) 
and methanol (50 ml) was added Raney-Nickel (NDT-90; 
trademark: Kawaken fine chemicals) (ca, 30 g) under 
nitrogen, and the mixture was hydrogenated under 

35 atomospheric pressure for 3 hours. Raney-Nickel was 
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10 



15 



20 



25 



30. 



35 



fi.tered off and the mtrate „ as evaporated ir _ q 
re^due .a S purified by colum chroraato9raphy . on *» 

: 2 eT. " amino " 2 " chioro - 6 - , " ethyi - 4 --^ thi ^ idi „: 9ei 

U^.86 gj as an orange oil. 

IR (film) : 3424, 3322, 2922, 1707, 160e , 1570 
1529 cm - - 

'^°- h d *' 61 *•» 3-3, ,3B. s>. 

<2ri, brs), 6.98 (1H, s) 

APCI-MASS (m/z) : 191, 189. (K+H+) 

To a solution of 3-amino-4-chi oro-6-methyi -o- 
methylthiopyridine a2 . 75 g) in dichioromethane (200 ml, 
was added N, N-dimethylaniline (6.00 g) ac s . c , followed oy 
dropwise addition of phenyichloroformate ,7.„ g) " e 
mixture was warmed to room temperature and stirred at't^e 
same temperature for 4 hours. The mixture was washed with 

sulfare and evaporated in vacuo. The residue was 
triturated with diisopropyl ether and collected b , 
titration, washed with diisopropyl ether and d^ied « r 
vacuo under phosphorus pentoxide to give 2-chioro-6-metry- 
4-methylthio-3-phenoxycarbonylaminopyridine (9 58 g, ' 

IR (KBr, : 3194, 2924, 1751, 1579, 1514, 1489 cir^ 
NMR (DMSO-d 6 , 6, : 2.29 (3H, s) , 2 . 50 (3H , 

6.7-6.85 (3H, m, , 6.98 (1H, s), 7.2-7.25 „ 
. 9-35 (1H, brs, ' ,f 

Preparer ion fin 

To a solution of 3, 5-di-tert-butyl-4-h yd roxyphenoi 
: ' ^ '3.55 „ in N.K-di-thyifor^ide 

(80 ml) was ad d e d tert-butyldimethylsilyi chieride .6 ^ a- 
at 5-c. and the mixture was stirred at room temoeratu-e" C 
3 hours. The mixture was poured into a mixture of ethy'" " 
acetate and ice water, and the separated organic iaver was 
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washed with water and brine, dried over ir.agnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 1-tert- 
butyldimethylsilyloxy-3,5-di-tert-butyi-4-hydroxyben2ene 

{13.91 g) as a white solid. 

IR (KBr) : 3651, 2958, 2929, 2858, 1601, 1470 cm" 1 
NMR (CDC1 3 , 5) : 0.18 (6H, s) , 0.91 (9H, s) , 

1.41 (18H, s), 6.73 (2K, s) 
APCI-MASS (m/z) : 336 (M + ) 



p rer ara1-inn 81 

To a suspension of sodium hydride {60% oil dispersion) 
(1.65 g) in N, N-dimethylf ormamide (100 ml) was added 
dropwise a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
15 tert-butyl-4-hydroxybenzene (13.89 g) in N,N- 

dimethyif ormamide (70 ml) at 5°C, and the mixture was 
stirred at the same temperature for 1 hour. To the 
resulting solution was added chloromethyi methyl ether 
(4.99 g) at 5°C and the mixture was stirred at room 
20 temperature for 5 hours. The mixture was poured into a 

mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1-. 
25 tert-butyldimethyisilyloxy-3, 5-di-tert-butyl-4-methoxy 
rcethoxybenzene (13.49 g) as a yellow solid. 

IR (K3r) : 2962, 2929, 2897, 2860, 1597 cm -1 

NMR {CDCI3, 6) : 0.19 (6H, s), C9S (9K, s), 1.41 

(18H, s), 3.62 (3H, s), 4.86 (2H,s), 6.72 (2H, 

30 S) 

AFCI-MASS (m/z) : 381 (M+H + ) 

proprprion 82 

To a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
35 tert-butyl-4-methoxymethoxybenzene (13.42 g) in 



# 



- 83 - 



tetrahydrofuran ,20 ml, was added 1.0M solution of 

tetrabutylammonium fluoride (38.8 ml) a' rm .% 

and the mixture was stirred at che ^ZV^T/l 

. r::™rs:r into a — - 

t. K he se P ara ted organic layer wa , 

washed w.th water and farine/ dried Qver - 

cTiur ap : rated in vacu °- The residue - P-^e d by 

column chromatography on silica gel to giv e 3 5-di tL 

butyl-4-methoxymethoxyphenol (9.43 g) as a J, 
10 IR , KBr , 9 aS 3 yellow crystal. 

(KBT) . 3369, 3012, 2958, 2910, 2870, 2779, 1610, 
1589 cm" 1 

»* (CDCI3, 5> : 1.42 (18H, S ), 3. 63 ( 3H, S ) , 
- ' 4 - 87 <™< S), 6.74 (2H, s) 
5 Prep* raj- ip n po 

<22 9 T °, a i„ S °e t U h Ci r ° f ^'^"—^enox y. -.-nitrobenzene 
carbon 9 5 : ^ '"l lM 

under .b«Z« ^ a T ^ — hydro 9 enated 

» „ „■ Pressure at room temperature for 3 hours 

Palladium on carbon „as filtered off and washed with 
tetrahyd rofuran. The filtrate was evaporated in vacuo and 
the resrdue was purified by column chromatography on siUca 
powder " "'""——^.aniline ,18.2, g) 

IP ,KBr> : 3450, 3395, 3325. 3230. 3070 30<5, 30>0 

1635, 1490 cm" 1 
NMR rCDCl 3# 5, : .6.65-6.75 (2H , m, , 6.8-7.05 (6H m) 
APCI-MASS (m/z, : 2 04 (M + H + ) 

Prpnar a) -j nn o/[ 

■ _*» a solution of 3- «-fluoro P henoxy, benzyl alcohol 
,3.97 g) an chloroform (50 ml) was added activated 
manga s di oxide ,„.« „ and the mixture was refluxed 
for < 5 hours. Manganese dioxide was filtered off and the 
fzltrate was evaporated in vacuo to give crude 3-, 4- 




f luorophenoxy) benzaldehyde (3.81 g) as a yellow oil. 

IR (Film) : 3074, 2837/ 2819, 2731, 1701, 1S85, 1502, 

1481, 1450 cm" 1 
NMR (DMSO-d 6 , 6) : 7.1-7.45 (6H, m) , 7.55-7.75 {2H, 

m) , 9.98 (1H, s) 

Preparation 95 

To a suspension of lithium aluminum hydride (5.69 g) 
in tetrahydrofuran (300 ml) was added dropwise a solution 
of 4- (4-f luorophenoxy) benzonitrile (21.32 g) in 
tetrahydrofuran (200 ml) at 5°C, and the mixture was 
stirred at room temperature for 4 hours. To the mixture 
was added sodium fluoride (16.80 g) , followed by dropwise 
addition of cold water (5.41 g) and the mixture was stirred 
at room temperature for 45 minutes. The insoluble 
materials were filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- { 4-f luorophenoxy) benzylamine (21.39 g) as a 
yellow oil . 

IR (KBr) : 3352, 3269, 3043, 2864, 1645, 1606, 
1495 cm" 1 

NMR <DMSO-d 6 , 5) : 3.69 (2H, s), 6.9-7.4 (8H, m) 
APCI-MASS (m/z) :201 (M+H + -NH 3 ) 

Preparation 86 

To a solution of phenyl chlorof ormate (31.2 g) in 1,2- 
dichloroethane (250 ml) was added dropwise a solution of 
3-amino-2, 4, 6-trimethylpyridine (22.62 g) in 1,2- 
dichloroethane (120 ml) at 100°C, and the mixture was 
refluxed for 1 hour under nitrogen. The mixture was cooled 
zo room temperature and added dropwise a mixture of ethyl 
acetate (2 i) and tetrahydrofuran (1 O . The precipitates 
were collected by filtration, washed with ethyl acetate and 
diisopropyl ether and dried in vacuo over phosphorus 
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pentoxide to give 2, 4, 6-trimethyl-3- . 

phenoxycarbonylaminopyridine-hydrochloride (4*. 84 g, 
» (KBr) : 3413, 1741, 1645, 1541, 1483 cm"* 
NMR (DMSO-d 6 , 6, : 2.49 (3H, s), 2.69 (6H, s) , 

7.2-7.5 (5H, m,, 7.65-7.75 (1H, m, , 9 .63 and 
10.20 (total 1H, br s) 
APCI-MASS (m/z) : 257 (M+H + -HCI, 

Prepar fl H' nn a-7 

To a solution of 5-amino-4, 6-bis (methvlthio, -2- 
methylpyrimidine (4.10 g, in dichloromethane (80ml, was 
added N,N-dimethylaniline (2.96 g, at 5'C, followed by 
„. dropwise. addition of phenyl- chlorof ormate-( 3 . 51 g) 

mixture was stirred at room temperature for 2 hours unde- 
nitrogen. The mixture was washed with dilute hydrochloric 
acid and brine, dried over magnesium sulfate and evaporated 
an vacuo. The residue was triturated with diisooropyl 
ether collected by filtration, washed with diisopropy! 

ether and dried in vacuo to give 4, 6-bis (methvlthio, -2- 
methyi-5-phenoxycarbonylaminopyrimidine (5.74 g, 

IR (KBr, : 3217, 3005, 2924, 1711, 1595 , 1485 err- 
NMR (DMSO-d 6 , 6, : 2.49 (6H, s), 2,59 (3H, s, , ' ' 
7.0-7.5 (5H, m, , 9.27 and 9.68 (total 1H, s, 
APCI-MASS (m/z, : 322 (M+H + , 

Prppar a t-i rn ftfl 

To a solution of 2- ( 3-bromophenyl ) -1, 3-dioxoiane 
(20.42 g, and triisopropoxyborane (25.14 g, in 
tetrahydrofuran (350 ml, was added dropwise n-butyllithiu>n 
(1.70M hexane solution, 78.8 ml, at -72°C ove- ?-h ou -s 
under nitrogen. The mixture was warmed to room temperature 
and stirred for 21 hours. The mixture was poured into a 
mixture of ethyl acetate and dilute hydrochloric acid and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 



- 66 - 



vacuo. The residue was purified by column chromatography 
on silica gel to give crude dihydroxy- (3-f ormyiphenyl ) - 
borane (14.83 g) . 

IR (K3r) : 3354, 234C, 1678,-1603, 1581 cm -1 
NMR (DMSO-d 6 , 5) : 7.55-7.7 (IK, m), 7.8-8.15 <2H, 

n) , 8.33 (2H, s), 10.03 (IK, s} 

Drpp^raHnn 89 

To a suspension of 4-bromo-l-tritylpyrazole (18.96 g) 
and crude dihydroxy- ( 3-f ormyiphenyl ) borane (14.6 g) in 
toluene (400 ml) were added powdered potassium carbonate 
(10.10 g) and tetrakis ( triphenylphosphine) palladium (C) 
(2. 81- g) ,- and -the mixture was refluxed-for 6 hours. The - 
mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- ( l-tritylpyrazol-4-yl ) benzaldehyde 
(2.65 g) as a yellow solid. 

IR (KBr ) : 3057, 3024, 2812, 2727, 1699, 1603, 
158 5 cm - - 

NMR (DMSO-d 6 , 6) : 7.0-7.15 <5H, m) , 7.35-7.5 (iCK, 
m), 7.7-7.85 (2H, m) , 7.97 (1H, d, J=7.7Hz), 8.1 
(1H, d, J=7.7Hz), 8.31 (IH, s), 10.13 (IK, sj 

prpparatinn 90 

To a solution of 3-bromobenzaldehyde (1.25 g) and 
l-methyl-4-tri-n-butylstanniopyrazole (3.0 g) was added 
tetrakis (triphenylphosphine) palladium (0) (234 rag) . Then 
the mixture was heated for 4 hours at 140°C. After 
cooling, the reaction mixture was diluted with toluene (16 
ml). An aqueous solution (14 ml) of potassium fluoride 
(4.7 g) was added to the mixture and stirred for one hour. 
Insoluble material was filtered off. The filtrate was 
washed with water and brine, dried over magnesium sulfate, 
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and evaporated in vacuo. The residue was chroma tographed 
on s i gel (60 gf eiuting _ 9 P e* 

U.2), to ga ve3-a-rneth y ip y razol- 4 - yI K b e n2aldehyde ^ 

IR (Neat) : 2943, 2818, 1686, 1608, 1230, 1174 cra -l 
NMR (CDClo, 6) • 3 9ft <1U el , 

•7 « v! 7.47-7.58 <1H, m) , 

7.65-7.78 (3H, m) , 7.83 (1H, s, , 7.93-7.98 (l H 
n»), 10.04 (1H, s) 
APCI-MASS (m/z) : i 8 7 (M+H + ) 

To a solution of 3- f (E) -3-dimethylan.inopropenoyl ] - 
...benzonatrile^^g, , in - aeeti, acid (80^1, was adde d ' 
methylhydrazine (2.23 ml). Tne mixtUre was q 
hours at room temperature. To the solution was added L 
sodium hydroxide agueous solution in order to basify JL 
I" extracted with ethyl acetate. The organ!; 

layer was washed with saturated sodium bicarbonate 
solution, water, brine, dried over magnesium sulfate 
evaporated in vacuo. After chromatography on silica ' ye i ' 
(e.uting with dichloromethane-methanol ) , 3-(i- 
»«thylpyrazol-3-yl)benzonitrile (4.45 g, and 3- a 
"ethylpyrazol-S-ylJoenzonitrile (2.09 g) We re obtained. 

3-(l-Methylpyrazol-3-yl)benzonitrile; 
mp : 97-98°C 

IR (KBr) ; 3115, 2935, 2220, 1602,1471, 1 352 
1246 cm -1 

NMR ICDC1-3, 5) • "5 Q7 ,r>zj i ,- - 

l u 3( O) . . 3.97 (3H, s), 6.56 (1 H , d, J= 2 .. 3H*v 
7.37-7.60 (3H, m) , 7.95-8.10 (2H, m) 
APCI-MASS (m/z) : i 84 (M +H + ) 

3- ( 1 -Methylpyrazol-5-yl ) benzoni trile ; 
mp : 95-97°c 

IR (KBr) : 3066, 2951, 2231, 1475, 1416, 1335, 
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1236 cm 1 

NMR (CDC1 3 , 6) : 3.92 (3H, s), 6.37 (1H, d, J=1.5Hz) 

7.50-7.75 (5H, m) 
APCI-MASS (m/z) : 184 (M+H + ) 

5 • 

Preparation 92 

A mixture of 3- (bromoacetyl ) benzonitrile (38 . 2 g) and 
formamide (190 ml) was heated for 30 minutes at 185°C and 
cooled to room temperature. The mixture was poured into 
10 saturated sodium bicarbonate solution (400 ml) and 

extracted with ethyl acetate (1.8 «) . The organic layer 
was washed with water and brine, dried over magnesium 
*^ sulfate": After evaporation to 200 ml, the resulting 

precipitate was collected by filtration, washed with ethyl 
15 acetate - isopropyl ether (2:1) to give 3- ( imidazol-4- 
yl ) benzonitrile (13.3 g). 
mp : 190-191 C C 

IR (KBr) : 2250-3240 (br> , 2224, 1606, 1477, 1333, 
1070, 970, 824, 789 cm" 1 
20 NMR (DMSO-d 6 , 6) : 7.50-7.68 (2H, m) , 7.70-7.87 (2K, 

m), 8.05-8.20 (2H, m) , 12.32 (1H, br) 
APCI-MASS (m/z) : 170 (M+H + ) 

preparation 93 

25 To a solution of methyl 4-formylbenzoate (5.0 g) in 

ethanol (50 ml) was added sodium borohydride (576 mg) 
carefully at 0-5'C and stirred for 30 minutes. The mixture 
was poured into water and extracted with dichloromethane . 
The organic layer was washed with water and brine, dried 
30 over magnesium sulfate, evaporated in vacuo to give methyl 
4-hydroxymethyibenzoate (5.06 g) . 

IR (KBr) : 2750-3670 (br) , 1722, 1614, 1437, 1286, 

1111, 1047, 1016, 756 cm" 1 
NMR (CDCI3, 5) : 1.89 (1H, t, J=5.9Hz), 3.92 (3K, s) , 
35 4.77 <2H, d, J=5.9Hz) , 7.37-7.50 (2K, m) , 7.97- 



- 89 - 
8-10 (2H, m) 
APCI-MASS (m/ 2 ) : 16 7 ( M+ H + ) 



Prepar^f-j nn o/j 

5 To a solution of methyl 4-hydroxymethylbenzoate ,5.0 

9) and ^dazole ,4.1 g, ln N f N-dimethylformamide ,25 m., 
was added tert-butyldimethylsilyl chloride ,4 77 g, 
carefully at 0-5-c and stirred for 2 hours at 'room 

10 hXIhl""' reaCti °" " iXCUre "" P ° U " d «•« 

10 hydrochloric acid ,100 ml) and extracted with ethyl 

acetate. The organic layer was washed with water and 
brine, dried over magnesium sulfate, evaporated in vacuo to 
, _ •"• ■•thyl ^-'tert-but.yldimethylsllyloxymethyl )b enzoate 

15 IR fNeat) ; 2954 > 28 ^ 1724, 1464, 1281, 1107, 

841 cm' 1 

NMR (CDC1 3 , 5, : 0.11 (6H, s) , 0.95 (9H, s) , 3 9 , 

(3H, «), 4.79 (2K, s), 7.34-7.44 (2K, m) , 7.95- 
8 -05 (2H, m) 
20 APCI-MASS (in/ z) : 2 81 (M+H + ) 

A mixture of methyl 4- < tert-butyldimethylsilyloxy- 
methyl) be^oate (1.0 g> and hydrazine monohydrate (0.87 ml) 
25 ln ethanol (0.8 ml, was refluxed for one hour. After 
coolrng to room temperature, the reaction mixture was 
poured into water and extracted with ethyl acetate The 
organic layer was washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo to give f4-(te^t- 
30 butyldimethyisilyloxymethyl ) benzoyl J hydrazine (l .o g, " 
mp : 83-85°C 

IR (KBr ) : 3273 (br) , 2954, 2858, 1662, 1599, 1539/ 

1335, 1254, 1093, 841 cm -2 
NMR (DMSO-d 6 , 6, : 0.08 ,6H, s) , 0.91 (9H, s) , 4 47 
< 2H > S), 4.75 (2H, s), 7.30-7.40 (2K, m) , 7.75- 
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7.85 (2H, m), 9.72 (1H, s) 
APCI-MASS (m/z) : 281 (M+H + ) 



Preparation 95 

5 To a mixture of [4- (tert-butyidimethylsilyloxymethyl) 

benzoyl] hydrazine (8 . 0 g) and ethyl 

acetimidate-hydrochloride (4.24 g) in ethanol (160 ml) was 
added triethylamine (4.8 ml) at room temperature and 
stirred for 30 minutes. The reaction mixture was 

10 evaporated in vacuo. Then the residue was dissolved in 

ethyl acetate (120 ml), washed with water and brine. The 
organic layer was dried over magnesium sulfate, evaporated 
in vacuo.— And the residue was heated for- 10 minutes at 
200°C, cooled to room temperature, chromatographed on 

15 silica gel (200 g, eluting with n-hexane - ethyl acetate 
(2:1)) to give 2- [4- ( tert^butyldimethylsilylqxymethyl ) - 
phenyl] -5-methyl-l, 3, 4-oxadiazole (6.35 g) . 
mp : 62-65°C 

IR (KBr ) : 2956, 2933, 2897, 2860, 1576, 1502, 1257, 
20 1086, 843 cm" 1 

NMR (DMS0-d 6 , 6) : 0.10 (6H, s), 0.92 (9K, s), 2.58 
(3H, s), 4.80 (2K, s), 7.45-7.55 (2H, m; , 7.90- 
8.00 (2H, m) 
APCI-MASS (m/z) : 305 (M+H+) 

Preparation 97 

To a solution of 2- [4- ( tert-butyidimethylsilyloxy- 
methyl) phenyl] -5-methyl-l, 3, 4-oxadiazole (2 .0 g) in 
methane! (20 ml) was added IN hydrochloric acid (13 ml) 

30 dropwise at 0-5°C and. stirred for one hour . The reaction 

mixture was recooled to 0-5°C, and sodium bicarbonate (1.15 
g) was added thereto carefully. The mixture was extracted 
with dichloromethane, washed with water and brine, dried 
over magnesium sulfate, evaporated in vacuo. The resulting 

35 precipitate was collected by filtration and washed with 
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n-hexane to give 2- (4-hydroxymethylphenyl ) -5- met hyl- n 3 . 
oxadiazole (0.75 g) . mecnyi (1,3,4 

1257, 1053, 833, 729 caT* 
NMR (DMS0-d 6 , 6) : 2 .58 (3H, s, , 4.55 ,2* d " 

J=5 4Hz>, 5.35 (1H, t, J=5.4Kz,, 7.47-7.57 (2K 
»>, 7.87-7.57 (2H , n) ' 
APCI-MASS (m/2) : l 9i ( M +H + ) 

10 Prepara tion QR 

- gel ,250 g eiutlng with dichlorcethane-^thanol ,20-1, , 
to give ^^nz yl -3 M4 . (tert . butyldimet o ^' ' 

PhenylJ-5-nethyl-«-I,2,4-triazole ,5.04 „ . ?- t "» 1 '- . 
rap : 90-91 °c 

IB (KBr) = 29M , 2929 , 2885 , 2654< 1524 _ i46o _ 

1255, HOI, 1003, 835 cm -1 

3 ■ ' U ' 08 (6H ' S), 0.54 (SH, S ), 2.37 
(3H, s), 4.77 (2H, s) S Ifi ou 

s >' 5 -!° UH, s;, 6.50-7.03 
<2H, m}, 7.27-7.55 (7H, m) 

APCI-MASS (m/z) ; 354 (M+K + ) 

To the solution of N-cycloheptyi-4-(4-ber.z yl - 5 - methvI 

^lT ^ dTr 0l " 3 ' yl,ben2ylamine f5 °° ^ in -hano "2 " 

T 25 II t PalladlUm BlaCk (5C ° -id 
( 25 ml,. The mixture was st . rred 4 s 

room temperature. Palladium Black was removed bv 
titration. The filtrate was basified with IN sodium 
hydroxxde aqueous solution under Ice cooling and evaooraced 

n vacuo to dryness. The residue was diluted w- h 
dxchioromethane-methanol (5:1), dried over magnesium 
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sulfate, evaporated in vacuo. After chromatography on 
silica gel (15 g, eluting with dichloromethane-methanoi 
(4:1)) N-cycloheptyl-4- (5-methyi-4H-l, 2, 4-triazol-3- 
yDbenzylamine (219.6 mg) was isolated. 
5 IR (KBr) : 2500-3700 (br) , 2926, 2854, 1564, 1458, 

1099 cm" 1 

NMR (CDCI3, 6) : 1.30-2.00 (12H, m) , 2.48 (3H,s), 
2.65-2,80 (1H, m) , 3.83 (2H, s) , 4.60-5.15 (2H, 
br); 7.30-7.40 (2H, m) , 7 . 90-8 . 00 - (2H, m) 
10 APCI-MASS (m/z) : 285 (M+I-T) 

Preparatinn 100 

To the solution of 3- ( lH-tetrazol-5-yl ) benzaldehyde 

(600 mg) in N, N-dimethylf ormamide ( 6 ml) was added sodium 

15 hydride (60% oil suspension, 138 mg) at 0-5°C. After 

stirring for 15 minutes, to the mixture was added methyl 
iodide (0.43 ml ) . The solution was stirred for 3 hours at 
room temperature, then stirred for 30 minutes at 40°C. The 
reaction mixture was poured into water and extracted with 

20 ethyl acetate, washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo. After 
chromatography on silica gel (25 g, eluting with n-hexane - 
ethyl acetate ( 1 : 1 ) , 3- (2-methyl-2H-tetrazol-5- 
yl) benzaldehyde (510.7 mg) and 3- { 1-methyl-lH- tetrazoi-5- 

25 yl) benzaldehyde (81.6 mg) was obtained. 

3- (2-Methyl-2H-tetrazol-5-yl) benzaldehyde 
mp : 98-99°C 

IR (KBr) : 3072, 2839, 1691, 1587, 1520, 1443 cm" 1 
30 NMR (DMSO-d 6 , 5) : 4.47 (3H, s), 7.81 (1H, dd, J=7.7, 

7.7Hz), 8.05-8.10 (1H, m), 8.33-8.40 (IK, m) , 
8.55-8.58 (1H, m) , 10.14 (1H, s) 
APCI-MASS (m/z) : 189 (M+H+) 



35 



3- ( l-Methyi-lH-tetrazol-5-yl ) benzaldehyde 



10 



- 93 - 

IR (KBr } : 1699, 1609, 1535, 1450, 1394 cm"* 
NMR (DMSO-d 6 , 6) : 4.22 (3H, s,, 7.87 (1 „, dd , J=? 
7 * 7H2) ' 8 - 13 - 8 '25 (2H, „,;, 8.38-8.40 (1H, a) , 

APCI-MASS (m/2) : 189 (M+H + ) 
Preparatinr, ]jQj 

To the solution of 4-f luorobenzaldehvde (3 0 o) and 

z^r 1 " 01 * ^2 ■■' o ' g, in — o^ui 9 3 ml, 

he -: d d p : tassium carbonate g) • Th - «- 

was heated for one hour at 120'C. After cooling, the 
reaction fixture was diluted with ethyl acetate (300 ,1) 
washed w.th-water.-orine.-drred 5Ver magnesium sulf a " e a ' nd 
evaporated in vacuo. The result- m« ««i • - nd 
washed „ith •'■ • resulting solaa was collected and 

washed wath aiisopropyl ether to give 4-p H -i ? a + • 
l-yDbenzaldehyde (1.95 g) . l.^-tnazol- 
mp : 14 7-14 8°C 



IR (KBr) 



3130, 2856, 1709, 1603, 1518, 144i 
1275 cm" 1 



NHR (CDC1 3 , 5) : 7.88-8.01 (2H, m, , 6.01-8.14 <2K 
n,), 8.16 (1H, s,, 8.70 (IK, s), 10.07 (1H s , ' 
APCI-MASS (m/2, . ll4 (M+H + } * ' ' 

To a solution of 4-f luorobenialdehyde (5.0 g, and i»- 
1,2,3-triazole (3.33 g , in N/N-dimethylformamide (50 ml/" 
was added potassium carbonate (6.68 g, . Then the ■ mix ^i e 
was heated for one hour at 120'c. After cooling, the * " 
reaction mixture was diluted with ethyl acetate (300 ml) 
washed with water, brine , dried over magnesium sulfate and 
evaporated to about 50 mi in vacuo. The resulting 
precipitate was collected by filtration, washed with 
hexane to give 4- (1H-1 , 2, 3-triazol-l-yi ) benx.ld.hvd. 
9.. The mother liquid was evaporated to about lo'nP «n 
vacuo. The resulting precipitate was also collected ^ the 
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similar procedure as mentioned above to give 4-(2H-l,2,3- 
triazol-2-yl) benzaldehyde (297 mg) . 

4- (1K-1, 2, 3-Triazoi-l-yl)benzaldehyde 
5 IR (KBr) : 3138, 3116, 2845, 1695, 1603, 1516, 1419, 

138 9 cm" 1 

NMR (CDC1 3 , 5) : 7.91 (1H, s) , 7.93-8.11 (4H, m) , 

8.12 (1H, s) , 10.09 (IK, s) 
APCI-MASS (m/z) : 174 (M+H + ) 

10 

4- (2H-1, 2, 3-Triazol-2-yD benzaldehyde 

IR (KBr) : 3114, 3084, 2715, 1699, 1603, 1508, 1408, 

....... 1383 cm -1 

NMR (CDCI3, 5) : 7.89 (2H, s) , 7.95-8.06 (2H, m) , 
15 8.23-8.33 (2K, m) , 10.06 (1H, s) 

APCI-MASS (m/z) : 174 (M+H + ) 

Preparation 103 

To a solution of 4-f luorobenzaldehyde (6.21 g) in 
20 N, N-dimethylf ormamide (100 ml) were added 

11-methylpiperazine (6.01 g) and powdered potassium 
carbonate (8.29 g) , and the mixture was stirred at 150°C 
for 4.5 hours under nitrogen. The mixture was poured into 
a mixture of ethyl acetate and ice water, and the separated 
25 organic layer was washed with water and brine, dried over 

magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
v '4-methylpiperazin-l-yl)benzaldehyde (5.31 g) as a yellow 
solid. 

30 IR (KBr) : 2935, 2840, 2790, 2750, 1690, 1600, 1560, 

1520 cm -1 

NMR (DMSO-d 6 , 5) : 2.22 (3H, s) , 2.4-2.5 (4H, m) , 
3.35-3.45 (4H, m) , 7.04 (2H, d, J=8.8Hz), 7. 70 
(2H, d, J=8.8Hz), 9.71 (IK, s) 

35 
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Preparation m<| 

To a solution of 4-bromoaniline (6.88 g)' in pyridine 
(20 ml) was added dropwise methanesulfofiyl chloride (4.58 
g) at 5-C and the mixture was stirred at 5'c for 1.5 hours 
and at room temperature for 1.5 hours. The mixture was 
poured into a mixture of ethyl acetate and dilute 
hydrochloric acid and the insoluble materials were filtered 
off. The filtrate was separated and the organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried to give 4-bromo-N- 
methylsulfonylaniline (8.30 g). "' * 

IR (KBr) : 3290, 1490 cm -1 
15 NMR (DMSO-d 6 , 5) : 3.00 (3H, s) , 7.16 (2H, d, 

J=8.7Hz), 7.52 (2H, d, J=S.7Hz), 9.92 (1H, br) 

Preparation ins 

To a suspension of N-methyl-N-methoxy-4- 
sulfamoylbenzamide (3.53 g) and benzoic acid (1.95 g) in 
dichloromethane (100 ml) were added 4-dimethylaminopyridir.e 
(1.96 g) and 1- ( 3-dimethylaminopropyl ) -3-ethyl 
carbodiimide-hydrochloride (3.07 g) at room temperature and 
the mixture was stirred at the same temperature for 18 
5 hours. The mixture was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give N-methyl-N-methoxy 4- (N-benzo y lsulf amoyl') benzamide^ 
(1.35 g) . 

IR (KBr) : 3072, 2970, 2937, 1649, 1597, 1560, 
1544 cm -1 

NMR (DMSO-d 6 , 6) : 3.27 (3K, s), 3.55 (3H, s) , 7.35- 
7.5 (3K, m), 7.68 (2H, d, J=8.2Hz), 7.85-7.95 
(2H, m) , 7.96 (2H, d, J=8.2Hz) 
APCI-MASS (m/z) ; 349 (M+H + ) 



20 



Preparation 106 

To a suspension of 4-cyanobenzaldehyde (26.23 g) was 
added carefully sodium borohydride (3.78 g) at room 
temperature, and the mixture was stirred at the same 
temperature for 2 hours. -The mixture was evaporated in 
vacuo and the residue was extracted with dichloromethane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo to give crude 
4-cyanobenzyl alcohol (24.97 g) as an oil. 

IR (Film) :■ 3419, 2916, 2875, 2229, 1610 cm" 1 

NMR (CDC1 3 , 5) : 2.07 (1H, br) , 4 . 79 < 2H, br s ) , 7.48 

(2H, d, -J-8.1H2), 7.65 (2H, d, J=8.1Hz) 
APCI-MASS (m/z) : 134 (M+H + ) ' 

Preparation 107 

To a solution of 4-cyanobenzyl alcohol (24.96 g) in 
N, N-dimethyl f ormamide (100 ml) were added imidazole (16.0 
g) and tert-butyldimethylsilyl chloride (31.0 g) at room 
temperature and the mixture was stirred for 2 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (tert- 
butyldimethylsilyloxymethyl) benzonitrile (40.78 g) as an 
oil. 

IR (Film) : 2954, 2429, 2885, 2858, 2229, 1610 cm -1 
NMR (CDCI3, 5) : 0.11 (6H, sj , 0.95 (9H, s), 4.79 
(2H, s), 7.43 (2H, d, J=8.3Hz), 7.63 (2H f d, 
J*=8.3Hz) 
APCI-MASS (m/z) : 248 (M+H + ) 

Preparation 108 

To a solution of n-butylli thium (1.71M hexane 
solution, 58.5 ml) in diethyl ether (150 ml) was added 
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dropwise 3-bromopyridine (15.8 g) at 5»C, and the mixture 
was stirred at 5«c for an hour. The mixture was cooled to 
-60*c and a solution of 4- ( tert-butyldimethyisiiyl- 
oxymethyUbenzonitrile (19.79 g) in diethyl" ether (80. ml) 
was added dropwise over 1.2 hours under nitrogen. The 
mixture was gradually warmed to room temperature and 
stirred at the same temperature for additional 2 hours. 
The mixture was poured into a mixture of ethyl acetate and 
dilute hydrochloric acid, and the separated organic layer 
was washed with water and brine, cried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give 3-[(4-tert- 

butyldimethylsilyloxymethyl)benzbyl]pyridine (4.96 g) as a 
red oil . 

IR (Film) : 3034, 2954, 2930, 2835, 2856, 1660, 1608, 

1585, 1537 cm -1 
NMR (CDC1 3 , 5) : C.16 (6H, s), 0.99 (9K, s) > 4.87 
(2H, s), 7.50 (2H, d, J=7.6Hz), 7.83 (2H, d, 
J=7.6Kz), 7.4-7.5 (1H, m), 8.1-8.2 (IK, . m) , ' 8 . 8- 
8.9 (IK, n) , 8.99 (IK, d, J=2.1Hz) 
APCI-MASS (m/z) :328 (M+K + ) 

Prpnar^inn ] no 

To a suspension cf 3- [ (4-tert-butyldimethylsilyloxy- 
methyl) benzoyl] pyridine (4.94 g) in ethylene glycol (4o"ml) 
were added potassium hydroxide (1.27 g) and hydrazine 
hydrate (4.84 g) and the mixture was stirred at 150°c for 2 
hours and at 200"C for 4 hours. The mixture was poured 
into a mixture of ethyl acetate and ice water, and the 
separated organic layer was washed with water and brine 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4- (3-pyridylmethyi ) benzyl alcohol (1.26 g) £s £n 
orange oil. 

IP. (Film) : 3323, 3030, 2920, 2868, 1579, 1549, 
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1514 cm"* 1 

NMR (CDCI3, 5) : 1.85 (IK/ br) , 3,97 (2H, s), 4.67. 

(2H, s) , 7.15-7.5 (6H, m) , 8.45-8.55 (2H, m) 
APCI-MAS5 (m/z) : 2CC (M+K*) 

5 

Prpnaration 110 

To a solution of 4- (3-pyridylmethyi) benzyl alcohol 
(1.26 g) in chloroform (30 mi) was activated manganese 
dioxide (5.50 g) and the mixture was refluxec for 2 hours. 
0 Manganese dioxide was removed off and the filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give 4- ( 3-pyridylmethyl ) - 
benzaldehyde (1V09 g) as an orange cii. . — 

IR (Film) : 3029, 2989, 2910, 2831, 2738, 1697, 1599, 
5 1510 cm" 1 

NMR (CDCI3, 6) : 4.07 (2H, s), 7.24 (IK, dd, J-7.8, 
4.8Kz), 7.35 (2H, d, J=8.1Hz), 7.47 (IK, dd, 
J=7.8, 1.4Hz), 7.83 (2H, d, J=8 . 1Hz) , 8 . 49 (IK, 
d, J=1.4Hz), 8.51 (IK, s), 9.99 (IK, s) 
APCJ-MASS (m/z) : 198 (M+K + ) 

p^pparation 111 

To a solution of l-ethoxycarbonyl-4-diethyiphosphono- 
1, 4-dihydropyridine (34.71 g) in tetrahydrof uran (200 ml) 
was added dropwise n-butyliithium (I.71M hexane solution, 
70.2 ml) at -60*C over 30 minutes under nitrogen, and the 
mixture was stirred at -60°C for 40 minutes. To this 
solution was added dropwise a solution of 4-cyanobenzyl 
bromide (27.40 g) in tetrahydrof uran (80 ml) at -60°C and 
the mixture was gradually warmed to room temperature and 
stirred for. 21 hours. The mixture was poured into a 
mixture of ethyl acetate and dilute hydrochloric acid, and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography on 
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silica gel to give l-ethoxycarbohyl-4- (4-cyanobenzW ) 

diethylphosphono-l,4-dihydropyridine (47.10 g, ' a . a cr „ d „ 
red oil. "* c 

IR (Film, : 3053, 2891, 2933, 2903, 2227, 1728, 168 

1626, 1606 cm" 1 
NMR (CDC1 3 , 5) : i. 2 -i. 4 (9H/ aJ , 3 Q6 ^ ^ 

J-7.6H2), 4.1-4.3 (6K, m), 4.7-4.9 (2H, m), 
7.65-7.9 (2H, m), 7.22 <2H, d, J-8.2H*), 7 '=5 
(2H, d, J=8.2Hz) 
•0 APCI-MASS (m/z) : 405 (M+H + ) 

Preoar^inn 1 } ? 

To a solution of l-ethoxycarbdnyi-4- (4-cyanobenzvl, -4- 
d2ethylphosphono-l,4-dihydropyridine (42.10 g) in 
5 dichloromethane (350 ml) was added dropwise 

diisobutylaluminum hydride (1.01M toluene solution, 515 n-1) 
at -60-C over 55 minutes and the mixture was stirred a*- - 
60-C for 1.5 hours. The fixture was gradually warmed to 
5-C and stirred at 5- C for 1.5 hours. To the mixture we^e 
adaed sodium fluoride (87.34 g> and water (28.11 g) arc ^ne 
mixture was stirred at room temperature for an hou- t«.I 
insoluble materials were filtered off and washed wi-r 
dichloromethane. The filtrate was evaporated in vacuo and 
the residue was dissolved in tetrahydrof uran (200 mi ) - 0 
this solution was added 6N hydrochloric acid (30 ml) arc * 
the mixture was stirred at room temperature for 3 hcu-s 
The mixture was adjusted to pK ca. 8 bv addition o- S N 
sodium hydroxide and extracted with dichloromethane t K . . 
organic layer was washed with water and brine, d-ied cve- 
magnesium sulfate and evaporated in vacuo. The residue w a - 
punned by column chromatography on silica gel to 
4-(4-pyridylmethyl)ben Z aldehyde (4.62 g) as a red o"i 

IR (Film) : 3381, 3053, 3030, 2924, 2931, 2738,^1697, 

1606, 1576 cm" 1 
NMR (CDCI3, 5) : 4. 08 (2H, s), 7.1-7.2 (ZK, 
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7.3-7.45 <2H, m) , 7.8-7.9 (2K, m) , 8.5-8.6 <2H, 
m) , 10.00 (IK, s) 



Preparation 113 
5 To a solution of pyrazole (1.67 g) in 

N, N-dimethylf ormamide (30 ml) was added sodium hydride (60*1 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to the mixture was added a solution of 
4-bromomethylbenzonitrile (4.0 g) in N, N-dimethylf ormamide 

10 (10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature- The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine/ dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed on 

15 silica gel (100 g, eluting with n-hexane - ethyl acetate 

(1:1)) to give 4- (pyrazol-l-ylmethyl ) benzonitrile (3.49 g). 
mp : 80-81°C 

IR (KBr ) : 3055, 2958, 2229/1610, 1510, 1446, 1392, 
1275 cm -1 

20 NMR (CDC1 3 , 6) : 5.39 (2H, s) , 6.33 ( 1H, dd, J=2 . 1 , 

2.1Hz), 7.18-7.30 (2H, m) , 7 . 44 ( IK, d, J=2 . 1Hz) , 
7.55-7.70 (3H, m) 
APCI-MASS (m/z) : 184 (M+H + ) 

25 Preparation 114 

To a solution of imidazole (1.67 g) in 
N, N-dimethylf ormamide (30 ml) was added sodium hydride (60 V; 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to. the mixture was added a solution of 

30 4-bromomethylbenzonitrile (4.0 g) in N, N-dimethylf ormamide 
(10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 

35 evaporated in vacuo. The residue was chromatographed on 
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silica ,el uoo elutin, with dichloronethane - nethano! 
(15. 1M to gi ve 4-Umida*ol-l-yl m ethyl)be„*onitrile (3 2 -' 

IR (KBr, : 3095, 3057, 2229, 1608, 1510, 142 5, 1236 
3 1074, 731 cm" 1 ' 

NMR (CDC1 3 , 5, : 5 .21 (2K, s, , 6.90 (i H , s), 7 K 

C1H, s), 7.15-7.27 (2H, m, , 7.57 (1H , s), 7.60- 
7 -72 (2H, m) 
APCI-MASS (m/z) : 184 (M+JT) 

0 

?rppar^jn n 1]g 

acid UoVr" 51 " ° f 3 ' 5 - di - tert - but ^- 4 -^ox yb en 2 oic 
.acad (10.0 g> ln methanol (100 ml) were added sodium 

hydroxide (1.6 g) and water (6 mi) and the mixture" was 
stirred at room temperature for 35 minutes. The mixture 
was evaporated in vacuo and dried thoroughly. The sodium 
sal. was suspended in petroleum ether (60 ml), and thionyl 
chlor.de (30.93 g) was added thereto and the mixture was 
starred at room temperature for 16 hours. The mixture was 
evaporated in vacuo and the residue was redissolved <n 
petroleum ether (200 ml) . The insoluble materials were 
Altered off and the filtrate was evaporated in vacuo to 
give 3,5-di-tert-butyl-4-hydroxybenzoyl chloride ,9 8 i a) 
as a yellow solid. 

IR (KBr) : 3554, 2974, 2956, 1736, 1597, i5 74 cm"± 
Preparafinn 1]£ 

To a solution of sodium azide (4.61 g, in wa . e . (30 
ml) was added dropwise a solution of 3, S-di-ter-butyl-. 
hydroxybenzoyl chloride (12.72 g) in tetrahydrof uran (60 
ml, at 5-c over 30 minutes, and the mixture was starred 
5°C for 1.5 hours. The mixture was extracted with ethv 
acetate, and the organic layer was washed with brine, d-ed 
over magnesium sulfate and evaporated in vacuo r Q t -. e " 
residue was added n-hexane (60 ml) and the insoluble " 
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materials were filtered off. The filtrate was evaporated 
in vacuo to give 3, 5-di-tert-butyl-4-hydroxybenzoyl azide 
(1.49 g) as a yellow solid. 

IR (KBr) : 3593, 2966, 2912, 2873, 2141, 1668, 
5 1599 cm" 1 

Preparat ion 117 

A suspension of 3, 5-di-tert-butyl-4-hydroxybenzoyl 
azide (1.49 g) in benzene (30 ml) was refluxed for an hour 
10 under nitrogen. To the mixture was added tert-butanol 
(4.01 g) and the mixture was refluxed for 3 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
N-tert-butoxycarbonyl-3, 5-di-tert-butyl-4-hydroxyaniline 
15 (1.17 g) as a white solid. 

IR (KBr) : 3647, 3331, 2958, 2913, 2873, 1693, 1606, 
1547 cm" 1 

NMR (DMSO-d 6 , 6) : 1.34 (18H, s), 1.44 (9H, s) ,. 6.60 
(1H, s), 7.22 (2H, s), 8.84 (1H, br S) 

20 

preparation 118 

To a solution of N-tert-butoxycarbonyl-3, S-di-tert- 
butyl-4-hydroxyaniline (3.97 g) in ethyl acetate (60 ml) 
and ethanol (15 ml) was added 4N hydrochloric acid in ethyl 
25 acetate (30.8 ml) and the mixture was stirred at room 

temperature for 24 hours. The mixture was evaporated in 
vacuo and the residue was triturated with diisopropyi 
ether. The powder was collected by filtration, washed with 
diisopropyi ether and dried in vacuo to give 3, 5-di-tert- 
30 butyl-4-hydroxyaniline-hydrochloride (2.85 g) . 

IR (KBr) : 2966, 2912, 2873, 2590, 1581, 1512 cm" 1 
NMR (DMSO-d 6 , 6) : 1.38 (18K, s) , 7.12 (2H, s) , 

7.34 (IK, s), 9.83 (2H, br s) 



35 
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Prepar^i on ]]Q 




To a suspension of 4-formylbenzoic acid (l 65 a) , * 
^-tert-butyl- 4 - hydroxyaniline . dro - ch ^« < 3.5- 

l-hydroxybenzotr^azole n 4 q „, • ' '2.83 g) and 

5 was added 3-(3-Ii~Z h !; * " diChl — thane (60 .1, 

2 / 3 (3 dlmeth y la ^ n °P^Pyl)-l-ethylcarbodii m ide 
stiJL at the"" temPeratU - and the -suiting soiution was 
w's washed with ! ^ 20 ^urs. The nature 

sulfate an/ev ^ ^ ^ °™ -gnesiu,- 

sulfate and evaporated in vacuo. The re , jrillo 

o ^ c hroroatography en silica ^v:: 1 :;;. r^rr 

» <*Br, : 362 4 , 3286, 2958 , 2912 . 2872 , 17 „ 3< J' 
1606, 1547" cm -1 

^ Ts 0 ;* 6 ; 'I,'- (18H/ s), 6.83 (2H, d, 

J-5 1Hz,, 7.09 (2H/ d , J=5 . 1K2)/ 7 . 12 

10-07 (1H, s), 10.19 (1H, s) 
APCI-MASS (m/z, : 354 (M+H+) 

Preoaral-inn ipn 

To a suspension of 4-fora.ylbenroic acid ,7.5 a, in 

9 > and N.N-di m eth y i £ or mam ide (365 Bg , •„ room r J ^ 

and tne mxture was re£Juxed ^ f hours ni * r ooen 
The nixt ure wes evaporated in vacuo and dried in val to 
;- f °™— i chloride ,0.33 9) as a wh^e 

IR ,KBr ) : 3066. 2856, „«, MM, 1576, -504 o»-l 

EcscarAiian 

TO a solution of 4-fluoroaniline ,5.0 g, and 
triethylanine ,6.07 „ ln dichlororcethane ,60 »V, was added 
P*rtionwise <-fo ray lben,o y i chloride ,6.53 9) at 5X and 
the nixC ure was stirred at roo m temperature for 2 hours 
The Mature was washed with water and brine, dried ove/ 
~gn.«u- sulfate and evaporated in vacuo. The residue was 




crystallized from hexane - ethyl acetate (3:1) and 
collected by filtration, washed with hexane - ethyl acetate 
(3:1) and dried in vacuo to give 4- [N- ( 4- f luorophenyl ) - 
carbamoyl Jbenzaldehyde (4.58 g) . 

IR (KBr) : 3356, 2872, 1703, 1651, 1606, 1537, 
1514 cm" 1 

NMR (DMSO-d 6 , o) : 7.15-7.3 (2H, m) , 7.8-7.9 (2H, m) , 
8.06 (2H, d, J=8.4Hz), 8.14 (2H, d, J=8.4Hz), 
10.12 (1H, s), 10.53 (IK, br s) 

APCI-MASS (m/z) : 244 (M+H + ) 

Preparation 122 

-To a suspension of sodium hydride (60'5 oil dispersion, 

464 mg) in N, N-dimethylf ormamide (50 ml) was added dropwise 
a solution of 4- [N- ( 4-f luorophenyl) carbamoyl ] benzaldehyde 
(2.63 g) in N, N-dimethylf ormamide (40 ml) at 5*C under 
nitrogen, and the mixture was stirred at room temperature 
for an hour. To the mixture was added methyl iodide (3.29 
g) , and the mixture was stirred at room temperature for 3 
hours. The mixture was poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 4-[N-(4- 
f luorophenyl) -N-methyicarbamoyl Jbenzaldehyde (2.24 g) as an 
orange oil. 

IR (Film) : 3068, 2981, 2939, 2839, 2737, 1703, 1639, 

1608, 1571, 1510 cm" 1 
NMR (DMSO-d 6 , 6) : 3.37 (3H, s ) , 7 . 05-7 . 2 ( 2H, m) , 
7.25-7.35 (2H, m) , 7.46 (2H, d, J=8.1Hz), 7.77 
(2H, d, J=8.1Hz), 9.93 (1H, s) 
APCI-MASS (m/z) : 258 (M+H + ) 



Preparation 123 

To a solution of 1 , 4-bis (hydroxymethyl ) benzene (25.72 
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g) in N,N-dimethylformamide (300 ml) were added imidazole 

(15.21 g) and tert-butyldimethylsilyl chloride (28.06 g) a t 

room temperature, and the mixture was stirred for 10 hours 

The mixture was poured into a mixture of ethvl acetate and" 

5 ice water, and the separated organic layer was washed with 

water and brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 

chromatography on silica gel to give 4-(tert- 

butyldimethylsilyloxymethyDbenzyl alcohol (27.89 g) as an 
i oil. 

IR (Film) : 3352, 2954, 2931, 2887, 2858, 1541, 1514, 
14 66 cm -1 

- NMR (DMSO-d 6 7 -5) -:- 0.07 (6H, s) , 0.90 (9H, s) , 4.47 ? 
(2H, d, J=5.7HZ), 4.68 (2H, s), 5.10 (IK, t, 
J=5.7Hz) , 7.2-7.3 (4H, m) 

PrenaraMnn 174 

To a solution of 4- (tert-butyldimethylsilyloxymethyl ) - 
benzyl alcohol (27.86 g, in chloroform (300 ml) was added 
activated manganese dioxide (47.98 g) and the mixture was 
refluxed for 3.5 hours. Manganese dioxide was filtered off 
and the filtrate was evaporated in vacuo. The residue was" 
purified by column chromatography on silica gel to give 4-. 

(tert-butyldimethylsilyloxymethyl)benzaldehyde (26.86 g) as 
a pale yellow oil. 

IR (Film) : 2955, 2931, 2889, 2858, 2731, 1703, 

1608, 1578, 1541 cm -1 
NMR (DMSO-d 6 , 5) : 0.10 (6H, s), 0.92 (9K, s), 4.82 
(2H, s), 7.53 (2H, d, J=8.2Hz), 7.89 (2H, d, 
J=8.2Hz) , 9.99 (1H, s) 

To a solution of N-cycloheptyl-4- ( tert- 
butyldimethylsilyloxymethyDbenzylamine (53.74 g) ± n 
methanol (250 ml) was added dropwise cone, hydrochloric 
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acid (38.6 ml) at 5°C, and the mixture was stirred at room 
temperature for 3 hours. The mixture was evaporated in 
vacuo and the residue was pulverized with tetrahydrof uran 
and ethyl acetate. The powder was collected by filtration, 
5 washed with ethyl acetate and tetrahydrof uran and ethyl 
acetate (1:1), and dried in vacuo under phosphorus 
pentoxide to give N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.92 g) . 

IR (KBr ) : 3294, 2927, 2858, 2791, 1578, 1541, 1514, 
10 1456 cm" 1 

NMR <DMSO-d 6 , 5) : 1.4-2.2 (12H, m) , 3.05-3.25 (1H, 
m), 4.12 (2H, s), 4.52 (2H, d, J=5.7Hz), 5.27 

-- ~(1H, t, J=5.7HZ)V 7.36 (2H, d, J=8 .-0Hz ) , ;•• 7 . 4 8 — 

(2H, d, J=8.0Hz), 8.7-8.9 (IK, br) 
15 APCI-MASS (m/z) : 234 (M+H + -HC1) 

prpparation 12 6 

To a suspension of N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.9 g) in 

20 chloroform (400 ml) were added activated manganese dioxide 
(60.86 g) and triethylamine (14.21 g) , and the mixture was 
refluxed for 4 hours. Manganese dioxide was filtered off 
and the filtrate was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 

25 residue was purified by column chromatography on silica gel 
to give N-cycloheptyl-4-f ormylbenzylamine (18.27 g) as a 
yellow oil . 

IR (Film) : 3051, 2924, 2854, 2731, 1701, 1606, 1576, 
1468 cm -1 

30 NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.0-2.2 (1H, 

br), 2.5-2.7 (1H, m) , 3.77 (2H, s), 7.56 (2H, d, 
J=8.1Hz), 7.85 (2H, d, J=8.1Hz), 9.97 (1H, s) 
APCI-MASS (m/z) : 232 (M+H + ) 

35 
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Preparafinn 177 

To a -solution of N-cycloheptyl-4-formylbenzylamine 
(18.26 g) in ethanol (200 ml) were added thiazolidin 2,4- 
dione (9.25 g) and piperidine (6.72 g) , and the mixture was 
refluxed for 17 hours. The mixture was cooled to 5'C and 
the precipitates were collected by filtration, washed with 
ethanol and diisopropyl ether and dried in vacuo to give 

N-cycioheptyl-4-[(2,4-dioxothiazolidin-5-ylidene)methyll- 
benzylamine (9.61 g) as a yellow crystal. The filtrate was 
evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (4 13 
g) . 

IR (KBr ) : 3429, 3024, 2929, 2858, 1684, 1622, 1576, ' 

1547, 1458 cm -1 
NMR (DMSO-d 6 , 6) : 1.3-2.2 (12H, m), 3.05-3.25 (1H, 
m), 4.12 (2H, s), 7.35 (1H, s) , 7.52 (2H, d, 
J=8.5Hz), 7.58 (2H, d, J=8.5Hz) 
APCI-MASS (m/z) : 331 (M+H + ) 

Preparation 1 ?R 

To a suspension of N-cycloheptyl-4- [ (2, 4- 

dioxothiazolin-5-ylidene) methyl Jbenzylamine (13.61 g) in 

tetrahydrofuran (300 ml) and methanol (300 ml) was added 5- . 

sodium-amalgam (56.8 g), and the mixture was stirred at 
room temperature for 24 hours. The insoluble materials 
were removed by filtration on celite and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cycloheptyl-4- [ (2,4- 
dioxothiazolidin-5-yl) methyl Jbenzylamine (5.84 g) as a 
yellow solid. 

IR (KBr) : 3028, 2933, 2862, 2764, 1674, 1630, 1581, 
1460 cm -1 

NMR (DMSO-d 6 , 5) : 1.3-2.2 (12H, m) , 2 . 9-3 . 1 . ( l H , m) , 
2.95 (1H, dd, J=13.8, 9.3Hz), 3.36 (IK, dd, 
J=9.3, 4.0Hz), 4.54 (1H, dd, J=9.3, 4.0Hz), 7.25 
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(1H, d, J=8.1Hz), 7.38 (1H, d, J=8.1Hz) 
APCI-MASS (m/z) : 333 (M+H + ) 

Preparation 129 

To a solution of 4-f luorobenzaldehyde (20.11 g) and 4- 
chlorophenol (25.0 g) in N>N-dimethylformamide (250 ml) was 
added powdered potassium carbonate (26.81 g) , and the 
mixture was stirred at 150°C under nitrogen for 7 hours. 
The mixture was cooled and poured into a mixture of ethyl 
acetate and water. The separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(4- 
chlorophenoxy)benzaldehyde (32.49 g) as a yellow oil. 

IR (Film) : 3070, 2985, 2830, 2740, 1735, 1695, 1605, 

1580, 1485 cm" 1 
NMR (CDC1 3 , 5) : 7.0-7.15 (4H, m) , 7.35-7.45 (2H, m) , 

7.8-7.9 (2H, m) , 9.93 (1H, s) 
APCI-MASS (m/z) : 235, 233 (M+H + ) 

Preparation 130 

To a solution of 4-f luorobenzaldehyde (5 g) and 3- 
fluorophenol (5.42 g) in N, N-dimethylf ormamide (50 ml) was 
added potassium carbonate (6.68 g) . Then the mixture was 
heated for 3.5 hours at 150°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (300 ml), washed 
with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatographed on 
silica gel (200 g, eluting with n-hexane - ethyl acetate 
(10:1)) to give 4- (3-f luorophenoxy) benzaldehyde (8.67 g) . 
IR (Neat) : 3072, 2831, 2738, 1697, 1587, 1483 cm"" 1 
NMR (CDCI3, 6) .: 6.75-7.00 (3H, m) , 7.05-7.18 (2H, 
m) , 7.28-7.42 (1H, m) , 7.82-7.95 (2H, m) , 9.95 
(1H, s) 

APCI-MASS (m/z) : 217 (M+H^) 
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To a solution of 4-f luorobenzaldehyde (3 g, and 
4-trifluoro W ethylphenol (4.7 g, in N, N-dimethyl formamide 
(30 ml, was added potassium carbonate (4.0 g, . Then the 
5 mixture was heated for 5 hours at 150'C. After cooling, 
the reaction mixture was diluted with ethyl acetate (300 
ml), washed with water, brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was chroma tographed 
on si ica gel (200 g. eluting with n-hexane - ethyl acetate 

(15:1,) to give 4" M-trif luoromethylphenoxy, benzaldehyde 
(982 - 1 mg ) . 

IR (Neat, : 3074, 2831, 2738, 1701, 1587, 1502 cm"* 
T NMR (CDC1 3 , 5, r 7.05-7.25 (4H, m, , ■ -.7 . 60-7 . 75 "'«h7 
m), .7.85-7.98.(28, m, , 9.96 (1H, s) 
FAB-MASS (m/z) : 267 (M+H+, 

Preparation i i ? 

To a solution of 4-f luorobenzaldehyde (3 g) and 3 4- 

methylenedioxyphenol (4 g, in N, N-dimethyl formamide (30 ml, 

was added potassium carbonate (4 g, . The n the mixture was 

heated for 2 hours at 150'c. After cooling, the reaction 

mixture was diluted with ethyl acetate (200 ml,, washed 

with water, brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was chroma to graphed on 

silica gel (120 g, eluting with n-hexane - ethyl acetate 

(5:1,) to give 4- (3, 4-methylenedioxyphenoxy, benzaldehvde 
(2.67 g). 

rap : 65-66"C 

IR (KBr, : 1691, 1600, 1481, 1227 cm" 1 

NMR (CDC1 3 , 6, : 6.02 (2K, ») , 6,50-6.65 (2H, m , , 

6- 82 (IK, d, J=8.3Hz,, 6.96-7.07 (2K, m, , 7.78- 

7 - 89 (2K, m, , 9.91 (IK, s, 
APCI-MASS (m/z, ; 24 3 (M+H + , 
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Preparation 133 

To a solution of 4-f luorobenzaldehyde (2.48 g) and 
3, 5-di-tert-butyl-4-methoxymethoxyphenol (5.33 g) in N,N- 
dimethylformamide (40 ml) was added powdered potassium 
carbonate (2.76 g) , and the mixture was stirred at 150'C 
for 6 hours under nitrogen. The mixture was poured into a 
mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
(3, 5-di-tert-butyl-4-methoxymethoxyphenoxy) benzaldehyde 

(4.03 g) as an orange oil. 

IR (Film) : 2960, 2872, 2740, 2693, 1581, 1504 cm" 1 
NMR (CDC1 3 , 6) : 1.43 (18H, s) , 3.66 (3H, s) , 4.94 
15 (2H, s), 6.99 (2H, s), 7.02 (2H, d, J=8.8Hz), 

7.83 (2H, d, J=8.8Hz), 9.92 (1H, s) 
APCI-MASS (m/z) : 371 (M+H + ) 



10 



20 



Prpnaration 134 

TO a solution of 4-f luoronitrobenzene (14.11 g) and 4- 
fluorophenol (12.33 g) in N, N-dimethylf ormamide (150 ml) 
was added powdered potassium carbonate (15.20 g) , and the 
mixture was stirred at 100'C for 4.5 hours under nitrogen. 
The mixture was poured into a mixture of ethyl acetate and 
25 ice water and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration and washed with hexane 
and dried to give 4- ( 4-f luorophenoxy) nitrobenzene (22.96 g). 

30 as a yellow crystal. _ 

IR (KBr ) : 3110, 3075, 2925, 2835, 1585, 1510 cm - 

NMR (CDCI3, 6) : 6.95-7.2 <6H, m) , 9.15-8.3 (2H, m) 

APCI-MASS (m/z) : 234 (M+H + ) 



35 
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To a suspension of 3-hydroxybenzyi alcohol (12.41 g) 
and l-chloro-4-fluorobenzene (19.58 g) in l,3-dimethyl-2- 
imidazolidinone (40 ml) were added powdered potassium 
5 carbonate (8.29 g) , cuprous chloride (198 mg) and 

8-hydroxyquinoline (290 mg) at room temperature, and the 
mixture was stirred at 150'C for 8 hours. The mixture was 
poured into a mixture of ethyl acetate and ice water and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- (4-f luorophenoxy) benzyl alcohol 
(3.98 g) as a yellow oil. ". """ 

IR (Film) : 3352, 3074, 2931, 2875, 1610, 1585, 1502, 
1448 cm -1 

NMR (DMSO-d 6 , 6) : 4.47 (2H, d, J=5 . 6 Hz ) , 5 . 22 ( 1H, 

t, J=5.6Hz), 6.8-7.4 (8H, m) 

Preparation i ^ 

To a solution of 4-f luorobenzonitrile (50.0 g) and 4- 
fluorophenol (50.93 g) in N, N-dimethylf ormamide (400 ml) 
was added powdered potassium carbonate (62.75 g) , arid the 
mixture was stirred at 150"c for 6 hours. The mixture was 
cooled to 5°C and poured into ice water (2.5 t) . The 
precipitates were collected by filtration, washed with 
water and dried in vacuo to give 4- (4-f luorophenoxy) - 
benzonitrile (87.56 g) . 

IR (KBr) : 3188, 3076, 2220, 1649, 1608, 1483 cm -1 
NMR (DMSO-d 6 , 5) : 7.05-7.15 (2H, m) , 7.2-7.45 (4H, 

m) , 7.8-7.9 (2H, m) 
APCI-MASS (m/z) : 214 (M+H + ) 

Preparation H7 

To a stirred suspension of 3-acetylbenzonitrile (25.4 
g) in ethyl ether - 1,4-dioxane (10:1, 275 ml) was added " 
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bromine (9 ml) dropwise at room temperature. After 40 
minutes, to the mixture was added sodium bicarbonate (15 g) 
in water (200 ml) at 0-5°C, and extracted with ethyl 
acetate. The organic layer was separated and washed with 
5 saturated sodium bicarbonate solution, water and brine, 

dried over magnesium sulfate, evaporated in vacuo to give 
3- (bromoacetyl) benzonitrile (39.2 g) . 

IR (KBr) : 3103, 3068, 2941, 2229, 1707, 1599, 
1429, 1279, 1223, 1149 cm" 1 
10 NMR (CDC1 3 , 6) : 4.42 (2H, s) , 7.66 (1H, dd, J=8.1, 

8.1Hz), 7.85-7.95 (1H, m) , 8.18-8.32 (2H, m) 

Preparation 138 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (56.0 g) and 

15 benzylamine (42.6 ml) in toluene (560 ml) was refluxed for 
5 hours. The reaction mixture was cooled to room 
temperature, and evaporated in vacuo. The residue was 
suspended in ethanol (840 ml) and sodium borohydride (12.3 
g) was added carefully under ice cooling. Then the mixture 

20 was stirred for one hour at 50°C. After additional 

stirring for 2 hours at room temperature, the reaction 
mixture was evaporated in vacuo. To the residue was added 
water (300 ml), and extracted with dichloromethane. The 
organic layer was washed with water and brine, dried over 

25 magnesium sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel (1.5 kg, eluting with 
dichloromethane - methanol (10:1)) to give N-benzyl-3- 
(pyrazol-3-yl)benzylamine (71.8 g) . 
mp : 32-83°C . 

.30 IR (KBr) : 2290-3310 (br) , 1606, 1543, 1441, 

1354 cm"" 1 

NMR (DMSO-d 6 , 5) : 3.71 (2H, s) , 3.72 (2H, s), 6.68 
(1H, d, J=2.1Hz), 7.15-7.42 (7H, m) , 7.50-7.90 
(3H, m) , 12.85, 13.22 (total IK, each br) 
35 APCI-MASS (m/z) : 264 (M+H + ) 



WO 96/10559 



PCT/JP95/0 1 982 




10 



- 113 - 

Preparation 

To a solution of 4- (4-f luorophenoxy, aniline (? 03 g > 
and cycloheptanone (1.35 g, in ethanol (40 ml, were added 
simultaneously a solution of sodium cyanoborohydride (314 
mg) in ethanol (30 ml) and a solution of acetic acid (6 0' 
mgj m ethanol (10 ml, over 1 hour at room temoerature 
The mixture was stirred at room temperature for additional 
1.2 hours. The mixture was evaporated in. vacuo and the 
residue was poured into a mixture of ethyl acetate and 
water and adjusted to pH 8 by addition of 5N sodium 
hydroxide aqueous solution. The separated organic rayer 
was washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cycioheDtvl-<- < 4- 
5 fluorophenoxy) aniline (2.11 g, as a red oil. 

IR (Film, : 3405, 2925, 2855, 1735, 161C, 1495 cm" 1 
NMR (CDC1 3 , 5) : 1.4-2.15 (12K, m, , 3.3-3.5 (1H, m, , 

6.4-6.6 (2K, m), 6.75-7.05 <6H, ml 
APCI-MASS (m/z, : 300 (M+H + , 

0 

The mixture of 4- (4-f luorophenoxy, benzaidehvde (1.73 
g) and benzylamine (1.29 g, was stirred at 120'C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 mi,. To this 
solution was added carefully sodium borohydride (303 mg, 
and the mixture was stirred at room temperature for 2 " 
hours. The mixture was evaporated in vacuo and the -es<due 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-benzyl- f 4- ( 4- 
fluorophenoxy, J benzylamine (1.78 g, as a yellow oil 

IR (Film, .:■ 3062, 3028, 2916, 2821, 1605, 1497 cra -l 
NMR (CDCI3, 5, : 3.78 (2H, s,, 3.82 (2K, s , , 6.9-7 , 
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(6H, m) , 7 .2-7 .4 (7H, m) 
APCI-MASS (m/z) : 308 (M+H + ) 

Prpnaration 141 

5 The mixture of 4- (4-f luorophenoxy) benzaldehyde (1.73 

g) and pentylamine (1.40 g) was stirred at 120°C for 4 
hours under nitrogen* The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml) . To this 
solution was added carefully sodium borohydride (303 mg) , 
.10 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and v 
evaporated in vacuo. The residue was purified by column 
15 chromatography on silica gel to give N-pentyl-4- < 4- 
f luorophenoxy) benzylamine (1-72 g) as a yellow oil. 

IR (Film) : 3051, 2956, 2929, 2858, 2818, 1610, 
1498 cm' 1 

NMR (CDCI3, 6) : 0.89 (3H, t, J=6.4Hz), 1.2-1.4 (4K, 
20 mi, 1.5-1.7 (2H, m) , 2.63 (2H, t, J=7.1Hz), 3,76 

(2H, s), 6.9-7.1 (6H, m) , 7.28 (2H, d, J=9.1Hz) 
APCI-MASS (m/z) : 288 (M+H + ) 

Preparation 142 

25 The mixture of 4- (4-f luorophenoxy ) benzaldehyde (2.16 

g) and cyclohexylamine (1.49 g) was stirred at 120°C for 4 
hours under nitrogen.. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml). To this 
solution was added carefully sodium borohydride (378 mg) , 

30. and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

35 chromatography on silica gel to give N-cyclohexyl-4- (4- 
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fiuorophenoxy)ben 2 ylamine (3.06 g) as a yellow oil. 

IR (Film) : 3034, 2929, 2852, 1608, 1*97 cm"! 
NMR (CDCI3,. 5, : 1.0-1.4 and 1.5-2.0 (10H, «, , 

.2.4-2.6 (1H, in), 3.78 (2H, s) , 6.9-7.1 (6H, m) 
7.28 (2H, d, J=8.4Hz) ' 
APCI-MASS (m/z) : 300 (M+H + ) 

Preparation 1 

10 The mixture of 4- (4-f luorophenoxy) benzaldehyde (? 16 

g) and cyclopentylamine (1.28 g) was stirred at 120'c'for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml). To this 
solution was added carefully sodium borohydride (378 mg) 
and the mixture was stirred at room temperature for 2 

hours. ^e mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclopentyl 4-(4- 
f luorophenoxy Jbenzylamine (2.67 g, as a yellow oil 

IR (Film) : 3032, 2953, 2868, 2819, 1608, 1500 cm^ 
NMR (CDCI3, 5) : 1.3-2.0 (8H, m) , 3.05-3.25 (1H m) 

3 ' 74 (2H ' s >' 6.9-7.1 (6H, m>> 7.27 (2H, d 
25 J=8.4Hz) 

APCI-MASS (m/z) : 286 (M+H + ) 

Preparation 144 

The mixture of 4- (4-f luorophenoxy, benzylamine (4.35 g) 
- and 2,3,5,6-tetrahydro-4H-pyran-4-one (2.40 g, was stir . ed 
at 120'C for 4 hours under nitrogen. The mixture was 
cooled to room temperature and dissolved in ethanol (80 
ml). To this solution was added carefully sodium 
borohydride. (757 mg, and the mixture was stirred at room 
5 temperature for 2 hours. The mixture was evaoorated ir 
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vacuo and the residue was extracted with dichloromethane. 
The organic layer was washed with brine/ dried over 
magnesium sulfate and evaporated in vacuc. The residue was 
purified by column chromatography on silica gel to give N- 
5 2,3, 5, 6-tetrahydro-4H-pyran-4-yl)-4-(4- 

f luorophenoxy) benzylamine (5.15 g) as an orange oil. 
IR (Film) : 2927, 2845, 1498, 1464 cm" 1 
NMR (CDC1 3 , 5) : 1.4-1.7 (4H, m) , 3.3-4.0 (4H, m) , 
3.80 (2H, s), 6.8-7.1 (6H, m) , 7.2-7. 4 (2H, m) 
10 APCI-MASS (m/z) : 302 (M+H + ) 

Preparation 145 

The mixture of 4- (4-f luorophenoxy) benzaldehyde (3.24 
g) and phenethylamine (2.73 g) was stirred at 120°C for 4 

15 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (60 ml) . To this 
solution was added carefully sodium borohydride (567 mg) , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 

20 was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-phenethyl) -4- (4- 
f luorophenoxy) benzylamine (4.73 g) as a yellow oil. 

25 IR (Film) : 3061, 3028, 2927, 2821, 1608, 1497, 

1454 cm" 1 

NMR (CDCI3, 6) : 1.47 (1H, br s) , 2.75-3.0 (4H, m) , 

3.77 (2H, s), 6.85-7.1 (6H, m) , 7.15-7.35 (7K, m) 
APCI-MASS (m/z) : 322 (M+H + ) 

30 

Preparation 146 

The mixture of 4- (4-f luorophenoxy) benzaldehyde (4.32 
g) and 2-ethoxyethylamine (3.57 g) was stirred at 120°C for 
4 hours under nitrogen. The mixture was cooled to room 
35 temperature and dissolved in ethanol (80 ml) . To this 
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solution was added carefully sodium borohydride (757 mg) , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
5 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-ethoxyethyl ) -4- 
(4-fluorophenoxy) benzylamine (5.50 g) as a yellow oil. 
IR (Film) ; 3053, 2976, 2929, 2866, 1608, 1498, 
1° . 14 56 cm -1 

NMR (CDC1 3 , 5) : 1.20 (3H, t, J=7.0Hz), 2.8-2.9 (2H, 
m), 3.45-3.6 (4H, m) , 3.78 (2H, s), 6.9-7.1 (6H, 
m) , 7.25-7.35 (2H, m) 
APCI-MASS (m/z) : 290 (M+H + ) 



15 



Preparation 147 

The mixture of 3- (pyrazol-3-yl) benzaldehyde (1.27 g) 
and benzylamine (1.19 g) was stirred at 120°C for 4 hours 
under nitrogen. The mixture was cooled to room temperature 
20 and dissolved in ethanol (40 ml). To this solution was 
added carefully sodium borohydride (280 mg) , and the 
mixture was stirred at room temperature for 2 hours. The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane. The organic layer was 
25 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gei to give N-benzyi-3- (pyrazol-3- 
yl) benzylamine (1.22 g) as an oil. 

IR (Film) : 3169, 3062, 3026, 2916, 2839, 1606, 1589, 
30 1537, 1495 cm -1 

NMR (DMSO-dg, 5) : 3.70 (2H, s), 3.7 (2K, s), 6.69 
(1H, d, J=2.1Hz), 7.2-7.5 (7H, m) , 7.7-7.9 (3H, 
S) 

APCI-MASS (m/z) : 264 (M+H + ) 



35 
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Prpparation 148 

The mixture of 3- (pyrazol-3-yl)benzaldehyde (1.72 g) 
.and cyclohexylamine (1.49 g) was stirred a- 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
5 temperature and dissolved in ethanol (30 ml) . To this 

solution was added carefully sodium borohydride (378 mg) 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
10 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclohexyl-3- 
(pyrazol-3-yl)benzylamine (1.15 g) . 

IR (KBr) : 3246, 3118, 3041, 2924, 2854, 1608, 
15 1558 cm" 1 

NMR (DMSO-d 6 , 5) : 1.0-2.0 (10H, m) , 2.4-2.6 (IK, m) , 
3.88 (2H, s), 6.70 (1H, br s) , 7.25-7.45 <2H, m) , 
7.6-7.9 (3H, m) , 12.90 (1H, br s) 
APCI-MASS (m/z) : 256 (M+H + ) 

20 

Prpparation 149 

The mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.72 g) 
and cycldpentylamine (1.70 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled co room 

25 temperature and dissolved in ethanol (40 ml). To this 

solution was added carefully sodium borohydride {378 mg) , 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 

30 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclopentyl-3- 
(pyrazol-3-yl) benzylamine (1.26 g) . 

IR (Film) : 3265, 1610, 1589 cm" 1 

35 NMR (DMSO-d 6 , 5) .: 1.3-1.9 (8H, m) , 3.05-3.25 (1H, 



m), 3.78 (2H, s) , 6.68 (1H, s) , 7.2-7.4 (2H, m) , 
7.6-7.9 (3H, m) , 12.88 (1H, br) ' 
APCI-MASS (m/z) ; 242 (M+H + ) 

5 Preparation ISO 

A mixture of 3- (l-tritylpyrazol-3-yl) benzaldehyde 
(1.72 g) and 4-f luorobenzylamir.e (0.57 ml) was stirred at 
120°C for 4 hours. The mixture was cooled to room 
temperature and dissolved in ethanol (2 6 ml) . To the 
0 mixture was added sodium borohydride (158 mg) and the 
reaction mixture was stirred at 50°C for 2 hours. The 
mixture was poured into water, extracted with 
dichloromethane. The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
5 vacuo. The residue was chromatographed on silica gel (50 
g, eluting with dichloromethane - methanol (50:1)) to give 

N- (4-fluorobenzyl) -3- (l-tritylpyrazol-3-yl)benzylamine 
(1.40 g) . 

IR (Neat) : 3059, 2827, 1603, 1506, 1446, 1219 cm" 1 
NMR (CDC1 3 , 5) : 3.79 (2H, s), 3.82 (2H, s), 6.58 

(1H, d, J=2.5Hz), 6.90-7.05 (2H, m) , 7.10-7.45 

(20H, m) , 7.65-7.83 (2H, m) 
FAB -MASS (m/z) : 524 (M+H + ) 

Preparation 151 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (1.0 g) and 
4-methoxybenzylamine (0.91 ml) was heated for 3 hours at 
120°C. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with dichloromethane - methanol 




(10:1)} to give N- ( 4-methoxybenzyl ) -3- (pyrazol-3- 
yl) benzylamine (1 . 17 g) . 

IR (Film) : 2370-3680 (br) , 1610, 1512, 1248, 
1036 cm" 1 

5 NMR (CDC1 3 , 6) : 3.77 (2H, s) , 3.79 (3H, s) , 3.84 

(2H, s), 6.60 (1H, d, J=2.2Hz), 6.80-6.92 <2H, 
m), 7.17-7.41 (4H, m), 7.54-7.66 (2H, m) , 7.85 
UH, s) 

APCI-MASS (m/z) : 294 (M+H+) 

10 

Preparation 152 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 g) and 
4-f luorobenzylamine (0.8 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
15 dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
20 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(10:1)) to give N- (4-f luorobenzyl ) -3- (pyrazol-3- 
yl) benzylamine (1.28 g) . 

IR (Film) : 2370-3680 (br) , 1605, 1508, 1220, 
25 1095 cm" 1 

NMR (CDCI3, 6) : 3.79 (2H, s), 3.84 (2H, s) , 6.61 
(1H, d, J=2.3Hz), 6.90-7.10 (2H, m) , 7.18-7.45 
(4H, m) , 7.52-7.70 (2H, m) , 7.75 (1H, s) 
APCI-MASS (m/z) : 282 (M+H + ) 

30 

Preparation 153 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.2 g) , 4- 
(dimethylamino) benzylamine-dihydrochloride (1.87 g) and 
triethylamine (11.7 ml) in toluene (30 ml) was refluxed for 
35 5 hours. An insoluble material was removed by filtration 
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and evaporated in vacuo. The residue was dissolved in 
ethanol (18 ml, . To the solution was added 

borohydride (264 mg , and stirred for two hours at ambient 
temperature. The reaction mixture was poured into water 
and extracted with dichloromethane, washed with water and 
brane, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chroma tograohed on 
Silxca gel (50 g, eluting with dichloromethane - methanol 
(8:1)) to give N- (4- (dimethylamino) benzyl ] -3- (pyrazol-3- 
yl) benzylamine (1.68 g) . 

IR (Film) : 2330-3700 (br), 1614, 1524, 1446; 1350, 

804, 766 cm" 1 
NMR (CDC1 3 , 5) : 2.93 (6H, s) , 3.75 (2H, s), 3.84 
(2H, s >, 6.59 (1H/ d/ J=2 .2Hz), 6.65-6.75 (2H, 
m) , 7.15-7.40 (4H, m) , 7.55-7.66 (2H, m) , 7.76 
(1H, s) 

APCI-MASS (m/z) : 440 ( M + Me 2 *= w^H ) 




The following compounds were obtained according to a 
similar manner to that of Preparation 57, 58, 59, 60, 62, 
75, 76, 138, 140, 141, 142, 143, 144, 145, 146, 147, ' 148 ' 
149, 150, 151, 152 or 153. 

(1) N-Cycloheptyl-4-(4-chlorophenoxy) benzylamine 

IR (Film) : 3035, 2925, 2855, 1610, 159,0, 1505, 
14 85 cm" 1 

NMR (CDCI3, 6, : 1.4-2.0 (12H, m) , 2.6-2.8 (1H, m) , 

3.76 (2H, s), 6.9-7.05 (4H, m) , 7.25-7.4 (4H, m) 
APCI-MASS (m/z) : 332, 330 (M+H + ) 



(2) N-Cycloheptyl-4- (3-f luorophenoxy) benzyl 



amine 
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IR (Neat) : 2926, 2854, 1599, 1483, 1269, 1213 cm" 1 
NMR (CDCI3, 6) : 1.30-2.10 (12H, m) , 2.62-2.80 (IK, 
m), 3.77 (2H, s) , 6.62-6.85 (3H, m) , 6.93-7.05 
(2H, m), 7.18-7.40 (3K, m) 
5 APCI-MASS (m/z) : 314 (M+H + ) 

(3) N-Cycloheptyl-4- (4-trif luoromethylphenoxy) benzyiamine 
IR (Neat) : 2926, 2854, 1601, 1504, 1462, 1327 en -1 
NMR ( CDC 1 3 , 6) : 1.30-2.00 (12H, m) , 2.65-2.80 (1H, 
10 m), 3.78 (2H, s) , 6 . 95-7 . 10 (4H, m) , 7.30-7.40 

(2H, m) , 7.50-7.62 (2H, m) 
APCI-MASS (m/z) : 364 (M+H + ) 

(4) N-Cycloheptyl-4- (3, 4-methylenedioxyphenoxy) benzyiamine 
15 IR (Neat) : 2924, 2854, 1606, 1502, 1461, 1354 cm' 1 

NMR (CDCI3, 6) : 1.30-1.95 (12H, in), 2.60-2.75 (1H, 
m), 3.74 (2H, s), 5.97 (2H, s), 6.47 (1H, dd, 
J-8-.-4, 2.4Hz), 6.56 (1H, d, J=2 . 4 Hz) , 6 . 75 (IK, 
d, J=8.4Hz), 6.85-6.96 (2K, m) , 7.20-7.31 (2H, : in) 
20 APCI-MASS (m/z) : 340 (M+H + ) 

(5) N-Cycloheptyl-4- (3, 5-di-tert-butyl-4 - 
methoxymethoxyphenoxy ) benzyiamine 
IR (Film) : 2920, 2860, 1587 cm -i 
25 NMR (CDCI3, 6) : 1.40 and 1.42 (total 18K, s), 

1.4-2.2 (14H, m) , 2.8-2.95 (IK, m) , 3.62 and 3.64 
(total 3H, s), 4.87 and 4.92 (rotal 2H, s) , 6.92 
(2H, s), 6.85-6.95 (2H, m) , 7.4-7.5 (2K, m) 
APCI-MASS (m/z) : 4 68 (M+H + ) 

30 

(6) N-Cycloheptyl-3- (4-f luorophenoxy) benzyiamine 

IR (Film) : 3062, 2926, 2854, 1608, 1583, 1502, 
1446 cm" 1 

NMR (CDCI3 , 5) : 1.4-2.0 (12K, m) , 2.6-2.8 (IK, m) , 
35 3.75 (2K, s), 6.8-7.3 (8K, m) 
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APCI-MASS (m/z) : 314 (M+H + ) 

(7, N-Cycloheptyl-2- (l-tritylpyrazol-4-yI ) benzvlamine 

NMR (DMSO-dg, 6) : 1 . 2-1 . 9 ( 12K, ' ») , 2.6-2.7 <l H , a 
3.70 (2H, s>, 7.1-7.6 (19H, m) , 7.76 (1H, s) , 
8.06 (1H, s) 
APCI-MASS (m/z) : 512 (M+H + ) 

(8) N-Cycloheptyl-3- (l-methylpyrazol-4-yi> benzvlamine 

IR (Neat) : 2926, 2852, 1610, 1460, 1410, 1230 cm"* 
NMR (CDC1 3 , 5, : 1.30-1.98 (12H, m, , 2.63-2.80 (1H, 
m), 3.79 (2H, s), 3.94 (3H, s), 7.13-7.48 (4H, 
m); 7.63 (1H, s), 7.76 (IK, s) 
APCI-MASS (m/z) : 284 (M+H + ) 

(9) N-Cycloheptyl-3-(l- nie thylpyrazol-3-yl,benzylamine 

IR (Neat ) : 3400 (br) , 2924, 2854, 1610, 1462, 1354, 
1242 cm -1 

NMR (CDCI3, 6) : 1.30-2.00 (12H, m), 2.64-2.80 (IK, 
m), 3.83 (2H, s) , 3.95 (3H, s) , 6.56 (IK, d, 
J=2.2Hz), 7.25-7.40 (3K, mj., 7 . 60-7 . 78 . (2K, m} 
APCI-MASS (m/z) : 284 (M+H + ) 

(10) N-Cycloheptyl-3- (l-methylpyrazol-5-vDbenzvlami.ne 
25 IR (Neat) : 2924, 2854, 1608, 1462, 1385, 1275 cm"* 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.62-2.80 <1 H , 
m), 3.83 (2H, s), 3.90 (3H, s), 6.31 (1 H , d, 
J=1.8Hz), 7.25-7.48 (4H, m) , 7.51 (1H, d, 
J=l .8Hz) . 
30 APCI-MASS (m/z) : 284 (M+H + ) 

(11) N-Cycloheptyl-3- (imidazoI-4-yl ) benzylamine 

IR (Film) : 2300-3600 (br) , 2924, 2854, 1610, 
1460 cm" 1 

35 nmr (DMSO-d 6 , 6, : 1.20-1.95 (12H, m, , 2.55-2.75 (1H, 



20 
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m) , 3.73 (2H, s), 7.05-7.80 (6H, m) , 12.00-12.25 
(1H, br) 

APCI-MASS (m/z) : 270 (M+H + ) 

5 (12) N-Cycloheptyl-4- (5-methyl-l, 3, 4-oxadiazol-3- 
yl) benzylamine 

IR (KBr ) : 3442, 3292, 3211, 2920, 2852, 1689, 1576, 

1502, 1450 cm -1 
NMR (CDC1 3 , 6) : 1.30-2.40 {12H, m) , 2.61 <3H, s), 
10 2.63-2.80 (1H, m), 3.87 (2H, s), 7.45-7.54 (2H, 

m), 7.93-8.05 (2H, m) 
APCI-MASS (m/z) : 286 (M+H + ) 

(13) N-Cycloheptyl-4- (4-benzyl-5-methyl-4H-l, 2, 4-triazol-3- 
15 yl ) benzylamine 

IR (Neat) : 3298, 2924, 2852, 1612, 1527, 1458, 
1358 cm -1 

NMR {CDCI3, 5) : 1.30-1.93 (12H, m) , 2.38 (3H, s), 
2.60-2.77 (1H, m) , 3.81 (2H, s), 5.16 (2K, s}:, 
20 6.90-7.05 (2H, m), 7.27-7.55 (7H, m) 

APCI-MASS (m/z) : 375 (M+H + ) 

( 14 ) N-Cycloheptyl-3- (2-methyl-2H-tetrazol-5-yl ) benzylamine 
IR (Neat) : 2924, 2854, 1520, 1462, 1365 cm" 1 

25 NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.80 (1H, 

m) , 3.86 (2H, s), 4.40 (3H, s), 7.40-7.48 (2H, 
m), 7.95-8.05 (1H, m) , 8.09 (IK, s) 
APCI-MASS (m/z) : 286 (M+H + ) 

30 (15) N-Cycloheptyl-3- ( 1-methyl-lH- tetrazol-5-yl ) benzylamine 
IR (Neat) : 2924, 2854, 1533, 1452, 12.92 cm -1 
NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.80 (1H, 
m), 3.88 (2H, S), 4.18 (3H, s), 7.46-7.65 (3K, 
m), 7.75 (1H, s) 
35 APCI-MASS (m/z) : 286 (M+H + ) 
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(16) H-Cycloheptyl-4-ciH-l,2,4-tri«2ol-l-yljbenrylaml-ne 
nip : 53-54 °C ' 

IR (KBr) : 3101, 2922, 2852, 1518, 1460, 1277, i 141f 
984 cm" 1 

NMR (CDC1 3 , 5) : 1.30-2.00 (12H, m) , 2.60-2.80 (1H, 
m), 3.84 (2H, s), 7.40-7.55 (2K, m) , 7.55-7. 70 ' 
(2H, m), 8.10 (1H, s), 8.54 (1H, S ) 
APCI-MASS (m/z) : 271 (M+H + ) 

(17) W-Cycloheptyl-4-(lK-l,2,3-tria 20 l-l-yi, ben2yia:riine 
mp : 78-79'C 

IR (KBr) : 3319, 3124, 2920, 2852, 1520, 1230, Hoi, 
1041 cm -1 

*MR (CDCI3, 6) : 1.30-2.00 (12H, m), 2.63-2.80 (IK, 
m), 3.87 (2H, s) , 7.45-7.57 (2H, m) , 7 . 64-7 . 76 
(2H, m), 7.85 (1H, s), 7.93 (1H, s) 
APCI-MASS (m/z) : 211 (M+H+) 

(18) N-CycloheDtyl-4- (2H- 1 , 2 3-i-r-i a^i n~ 

IP (Neat) : 2926, 2854, 1608, 1514, 1460, 1412, 1381, 

1259, 951, 824 cm -1 
NMR (DMSO-d 6 , 5) : 1 . 20- 1 . 90 ( 12H, m) , 2 . 50-2 . 70 ( 1H, 
m), 3.74 (2H, s), 7.45-7.55 (2K, m) , 7.90-8.C0 
(2H, m) ,8.10 (2H, s) 
25 APCI-MASS (m/z) : 271 (M+K + ) 

(19) N-Cycloheptyl- ( 4-methylpiperazin-l-yl ) benzyl amine 
IR (Film) : 2925, 2850, 2795, 1615, 1515 cm" 2 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.21. (3H,s), 
2.4-2.5 (4H, m), 3.1-3.2 (4H, m) , 3.2-3.45 (1H, 
it,), 6.85 (2H, d, J=6.5Hz), 7.15 (2H, d, J=3.5Kz> 
APCI-MASS (m/z) : 302 (M+K + ) 



20 



30 



35 



(20) N-Cycioheptyl-4- (4-methylsulfor.yiaminophenyi) - 
benzyl amine 
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IR (KBr) : 3020, 2930, 2855, 1605, 1495 cm' 1 
NMR (DMSO-dg, 6) : 1.3-2.0 (12H, m) , 2.5-2.7 {1H, m) , 
3.01 <3H, s), 3.72 (2H, s), 7.27 (2H, d, 
J=8.5Hz), 7.39 (2H, d, J=8.5Hz), 7.57 (2H, d, 
5 J=8.2Hz), 7.63 (2H, d, J=8.2Hz) 

APCI-MASS. (m/z) : 373 (M+H + ) 

(21) N-Cycloheptyl-4- (N-benzoylsulf amoyl ) benzylamine 

IR (KBr) : 3477, 3057, 2927, 2858, 1599, 1545 cm" 1 
10 NMR (DMSO-d 6 , 5) : 1.3-2.2 (12H, m) , 3.1-3.3 (1H, m) , 

4.17 (2H, s), 7.2-7.45 (5H, m) , 7.4-7.5 (2H, m) , 
7.75-7.9 (2H, m) , 8.4-8.7 (1H, br) 
APCI-MASS (m/z) : 387 (M+H + ) 

15 (22) N-Cycloheptyl-4- (N-phenylsulf onylcarbaraoyl ) benzylamine 
IR (KBr) : 3091, 2929, 2858, 1647, 1601, 1537 cm" 1 
NMR (DMSO-d 6 , 6) : 1.35-2.2 (12H, m) , 3.1-3.3 (IK, 

m), 4.11 (2H, s), 7.35-7.5 (SH, m) , 7 . 8-7 . 9 (2H> 
m) , 7.93 (2H, d, J=8.1Hz) 
20 APCI-MASS (m/z) : 387 (M+H + ) 

(23) N-Cycloheptyl-4- ( 3-pyridylmethyl ) benzylamine 

IR (Film) : 3304, 3026, 2924, 2852, 1574, 1512 cm" 1 
NMR (CDC1 3 , 6) : 1.4-2.2 (12H, m) , 2.6-2.8 (IK, m) , 
25 3.75 (2H, s), 3.95 (2H, s) , 7.1-7.5 (6H, m) , 6.45 

(1H, dd, J=4.8, 1.8Hz), 8.49 (1H, d, J=1.8Hz) 
APCI-MASS (m/z) : 295 (M+H + ) 

(24) N-Cycloheptyl-4- (4-pyridylmethyl) benzylamine 
30 IR (Film) : 3323, 3022, 2924, 2852, 1599 cm" 1 

NMR (CDCI3, 6) : 1.3-2.1 (12H, m) , 2.6-2.8 (IK, m) , 
3.77 (2H, s), 3.94 (2H, s) , 7.09 (1H, dd, J=4.5, 
1.6Hz), 7.12 (2H, d, J=9.4Hz), 7.29 (IK, d, 
J=9.4Hz), 8.48 (2H, dd, J=4.5, 1.6Hz) 
35 APCI-MASS (m/z) : 295 (M+H + ) 
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(25) N-Cycloheptyl-4-(pyra 2 ol-l-yln,ethyl)benzylamine 

IR (Neat) : 2924, 2854, 1514, 1458, 1090, 750 cm"* 
NMR (CDC1 3 , 5) : 1.30-1.98 (12H, m) , 2.56-2.77 (1H , 
*), 3.76 (2H, s), 5.30 (2H, s), 6.27 (l H , dd, 
J=2.0Hz), 7.10-7.40 (5H, m) , 7.54 (1H, d, 
J=2 . OHz ) 
APCI-MASS (m/z) : 284 (M+H + ) 

(26) N-Cycloheptyl-4- (imidazol-l-ylmethyDbenzylamine 

IR (Neat) : 3280 (br) , 2924, 2854, 1506, 1458, 1230, 

1107, 107 6 cm" 1 

NMR (CDClo, 6) : 1 20-1 c\ou „i _ ^ n ' 

3/ u( (12H, m) , 2.60-2.78 (1H, 

3.76 (2H, s), 5.10 (2H, s), 6.90 (1H, s) , 

7.00-7.40 (5H, m), 7.54 (1H, s) 

15 APCI-MASS (m/z) : 284 (M+H + ) 

(27, N-Cyclohept y i-(6-h y drox y -2,5,7,8-tetrameth y lchroman-2- 
yUmethylamine 

NMR (DMS0-d 6 , 5) : 1>17 (3H , s) , 1.3-1.9 (4H, m, , 

1-97 (3H, S), 2. 01 (3H, s) , 2.04 (3H, s), 2.5-2.7 
(3H, m) , 7.39 (1H, s) 
APCI-MASS (m/z) ; 332 <M+K + ) 

(28) N-C y clohept y i-4-[N-(3,5-di-tert-but y i-4- 
hvdrbxiTDheni^l ) carbamo y i ] benz y lamine 
• IR (KBr ) : 3639, 3304, 2926, 2858, 1643, 1606, 1547 cm"! 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 1.39 (18K, s), 

2.5-2.7 (IK, m), 3.77 (2H, S ) , 6.78 (1 H/ s) , 7.45 
(2H, d, J=8.2Hz), 7.88 (2K, d, J=8.2Hz), 7.58 
(2H, s), 9.87 (lH, s, 
APCI-MASS (m/z) : 451 (M+K + ) 

(29) N-C y clohept y l-4- fN- (4-f luorophen y i ) carbamo y i] - 
benz y iamine 

IR (KBr) : 3354, 2927, 2854, 1651, 1612, 1529, 



20 
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1512 cm" 1 . 
NMR (DMSO-dg, 6) : 1.3-1.9 (12H, m) , 2.5-2.65 (1H, 
m), 3.77 (2H, S), 7.1-7.3 (2H, m) , 7.75-7.85 
(2H, m), 7.47 (2H, d, J=8.2Hz), 7.89 (2H, d, 
5 J=8.2Hz), 10.22 (1H, s) 

APCI-MASS (m/z) : 341 (M+H + ) 

(30) N-Cycloheptyl-4- [N- (4-fluorophenyI) -N- 
methylcarbamoyl] benzylamine 

10 IR (KBr) : 3475, 3187, 3120, 3024, 2927, 2853, 1643, 

1597, 1541, 1500 cm" 1 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.4-2.6 (1H, m) 

3.33 (3H, s), 3.60 (2H, s), 7.05-7.3 (8H, m) 
APCI-MASS (m/z) : 355 (M+H + ) 

15 

(31) N-Cycloheptyl-4- (tert-bucyldimethylsilyloxymethyl) - 
benzylamine 

IR (Film) : 2927, 2850, 1514, 1464 cm" 1 
NMR (DMSO-d 6 , 6) : 0.08 (6H, s) , 0.89 (9H, s), 1.3- 
20 1.9 (12K, m) , 2.5-2.65 (IK, m) , 3.67 (2H, s) , 

4.67 (2H, s), 7.22 (2H, d, J=8.3Hz), 7.28 (2H, d 
J=8.3Hz) 
APCI-MASS (m/z) : 348 (M+H + ) 

25 (32) N^-Benzyl-3-phenoxybenzylamine 

IR (Film) : 3062, 3030, 2829, 1583, 1487, 1452cm" 1 
NMR (DMSO-d 6 , 6) : 2.63 (1H, br s), 3.64 (2K, s), 

3.66 (2K, s), 6.8-7.45 (14H, m) 
APCI-MASS (m/z) : 290 (M+H + ) 

N-Benzyl-3- (4-f luorophenoxy) benzylamine 
IR (Film) : 3062, 3030, 2916, 2829, 1608, 1584, 

1500, 1450 cm" 1 
NMR (CDC1 3 , 6) : 3.78 (2H, s), 3.79 (2K, s) , 6.8-7.4 

(13H, m) 



(33) 



35 
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APCI-MASS (m/z, : 308 (M+H + , 

(34; N-Ben2yl-3- ( i-Methylpyrazol-3-yl, b enzylamine 

1R (Neat) : 3313, 3028, 2935, 1608, 1498, 1452 13 
b 1242 cm" 1 

NMR (CDC1 3 , 6, : 3.83 (2H, s , , 3.85 (2H, s, , 3 9< 
(3H, S)/ 6.55 (IK, d, J=2.3Hz), 7,18-7.42 (8H, 
m), 7.64-7.73 (1H, m , , 7.77<l H , s) 
APCI-MASS (m/z) : 278 (M+H + , 

l 

(35, N-Benzyl-3-(l- m ethylpyra 2 ol-5-yl,benzylan l ine 

IR (Neat, : 3310, 3026, 2830, 1606, 1454, 1387, 
1275 cm -1 

NMR (CDCI3, 6 , : 3.84 (2H, s, , 3.87 (2H, s,, 3.89 
<3H, s,, 6.31 (1H, d, J=1.9Hz,, 7.20-7.45 (9K, 
*»,, 7.51 (IK, d, J=i.9Hz, 
APCI-MASS (m/z, :" 278 (M+H + , 

(36, N-Benzyl-4-(l- m ethylpyrazol-3-yl,benzyiamine 

IR (Neat, : 3310, 3028, 2937, 2820, 1504, 1454, 
1430 cm" 1 

NMR (CDCI3, 5, : 3.81 (2K, s, , 3.83 (2K, s, , 3.95 
(3H, s,, 6.53 (1H, d, J=2.3Hz,, 7.18-7.43 (8H, 
m, , 7.70-7.80 (2H, m, 
APCI-MASS (m/z, : 278 (M+H+, 

( 37 , N-Benzyl-4- ( l-methylpyrazol-5-yl , benz vlamine 

IR (Neat, : 3305, 3026, 2820, 1493, 1454, 1385, 
. 1275 cm -1 

NMR (CDCI3, 5, :. 3.85 (2H, s, , 3.87 (2K, s), 3.89 
(3K, S) , 6.30 (IK, d, J=x.9Kz,, 7.20-7.50 (9H, 
, 7.51 (IK, d, J=1.9Hz, 
APCI-MASS (m/z, : 2 78 (M+H + , 

(38, N-Benzyl-4- (pyrazol-3-yl , benzylamine 
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IR (Neat) : 2250-3680 (br) , 1514, 1495, 1454, 1350 cm" 

NMR (DMSO-d 6 , 5) : 3.69 (4H, s) , 6.67 (1H, d, 

J=2.1Hz), 7.15-7.50 (7H, m) , 7.60-7.90 (3H, m) , 

12.81, 13.20 (total 1H, each br) 
5 APCI-MASS (m/z) : 264 (M+H + ) 

(39) N-Benzyl-4- ( l-methylpyrazol-4-yl) benzylamine 
mp : 90-91°C 

IR (KBr) : 3300, 3020, 2914, 2854, 1570, 1473, 1452, 
10 1194, 1097 cm" 1 

NMR (CDC1 3 , 5) : 3.81 (2H, s), 3-82 (2H, s), 3.94 
(3H, s)., 7.20-7.50 (9H, m) , 7.60 (1H, s), 7.75 
(1H, s) 

APCI-MASS (m/z) : 278 (M+H + ) 

15 

(40) N-Benzyl-3- (imidazol-4-yl) benzylamine 

IR (Neat) : 2200-3560 (br) , 1608, 1491, 1454 cm" 1 
NMR (DMSO-d 6 , 6) : 3.72 (4H, s), 7.10-7.40 (7H, m) , 

7.41-7.80 (4H, m) 
20 APCI-MASS (m/z) : 264 (M+H + ) 

( 41 ) N-Benzyl-3- (2-methyl-2H-tetrazol-5-yl ) benzylamine 
IR (Neat) : 3028, 2825, 1520, 1452, 1363, 804 cm" 1 
NMR (CDCI3, 5) : 3.84 (2H, S) , 3.89 (2H, s) , 4.40 

25 (3H, s), 7.20-7.52 (7H, m) , 7.96-8.07 (IK, m) , 

8.12 (1H, s) 
APCI-MASS (m/z) : 280 (M+H + ) 

(42) N-Benzyl-3- (l-methylpyrazol-4-yl) benzylamine 

30 IR (Neat) : 3305, 3028, 2935, 2827, 1610, 1450, 1363, 

1230 cm" 1 

NMR (CDCI3, 5) .: 3.84 (4H, S), 3.94 (3H, s), 7.13- 
7.40 (8H, m) , 7.45 (1H, S), 7.62 (1H, s), 7.77 
(1H, S) 

35 APCI-MASS (m/z) : 278 (M+H + ) 
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(43) N- (4-Methoxybenzyi) -4- (4-f luorophenoxy) benzylaraine 

IR (Neat) : 3001, 2903, 2833, 1610, 1500,' 1460, 1248, 
1213 en -1 

NMR (CDC1 3 , 6) : 3.75 (2K, s), 3.76 (2H, s), 3.80 
(3H, s), 6.82-7.10 (8H, m) , 7.20-7.35 (4K, m) 
APCI-MASS (ip./z) : 338 (M+H + ) 

Preoarafinn 1^ 

The following compound was obtained according to a 
similar manner tc that of Preparation 31, 38, 39 or 89. 

4- (l-Tritylpyrazol-4-yl) toluene 

NMR (DMSO-d 6 , 6) : 2.27 (3H, s), 7.1-7.5 (1SH, m> , 

7.73 (1H, s) , 8.04 (1H, s) 

Preparation } ftfi 

The following compounds were obtained according to a 
similar manner to that of Preparation 28. 

(1) 4- (l-Tritylpyrazol-4-yl)benzyi bromide 

NMR (D.MSO-d 6 , 6) : 4.70 and 4.77 (total 2K, s), 

7.0-7.8 (21H, m) 

12) 3-3enzoylbenzyl bromide 

IR (Film) : 3059, 3028, 1686, 1599 cm -1 

NMR (CDCI3, 5) : 4.53 (2H, s), 7.35-7.9 (9K, m) 

APCI-MASS (m/z) : 277, 275 (M+H + ) 

Prepararion 1 5JZ 

The following compounds were obtained according to a 
similar manner to that of Preparation 63. 

(1) N-Cycloheptyl-4- ( l-tritylpyrazol-4- yi ) benzylamine 
IR (Film) : 3057, 3028, 2918, 2852, 1641, 1605, 
1566 cm - - 
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NMR (DMSO-d 6 , 6) : 1.3-2.0 (12H, m) , 2.55-2.75 (IK, 
m) , 3.68 and 3.75 (total 2H, s) , 7.05-7.25 <5H, 
m) , 7.3-8.1 (16H, m) 

APCI-MASS (m/z) : 512 (M+H + ) 

5 

(2) N-Cycloheptyl-4- (2-cyanophenyl) benzylamine 

IR (Film) : 3060, 3030, 2910, 2855, 2225, 1597, 
14 80 cm" 1 

NMR (CDC1 3 , 6) : 1.4-2.0 (12H, m) , 2.65-2.85 (1H, m) , 
10 3.85 (2H, s), 7.4-7.8 (8H, m) 

APCI-MASS (m/z) : 305 (M+H + ) 

(3) N-Cycloheptyl-4- [2- (l-trityl-lH-tetrazol-5- 
yl) phenyl] benzylamine 

15 IR (KBr) : 3058, 3026, 2924, 2854, 1603, 1493, 

1446 cm" 1 

NMR (DMS0-d 6 , 6) : 1.3-1.9 (12H, m) , 2-6-2.75 (1H, 

m), 3.68 (2H, s) , 6.8-6.95 (5H, m), 7.01 (2H, d, 
J=7.9Hz), 7.20 (2K, d, J=7.9Hz), 7.3-7.8 (14H> mi 
20 FAB -MASS (m/z) : 590 (M+K + ) 

(4) N-Cycloheptyl-3-benzoylbenzylamine 

IR (Film) : 3059, 2927, 2855, 1653, 1599, 1580 cm" 1 
NMR (CDCI3, 5) : 1.3-2.0 (12H, m), 2.6-2.8 (IK, m) , 
25 3.85 (2K, s), 7.3-7.8 (9H, m) 

APCI-MASS (m/z) : 308 (M+H + ) 

Preparation 158 

The following compounds were obtained according to a 
30 similar manner to that of Preparation 50 or 51. 

(1 ) 3- (l-Methylpyrazol-3-yl) benzaldehyde 

IR (Neat) : 2941, 2829, 2730, 1695, 1606, 1585, 1439, 
1242 cm -1 

35 NMR (CDCI3, 5) : 3.98 (3H, s), 6.62 (IK, d, J=2.2Hz), 
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7.42 (1H, d, J=2.2Hz), 7.51-7.62 (1H, m) , 7.77- 
7.86 (1H, m), 8.05-8.13 (1H, m), 8.25-8.32 (1H, 
m) , 10.07 (1H, s) 
APCI-MASS (m/z) : 187 (M+H*) 

5 

(2) 3- (l-Methylpyrazol-5-yl)benzaldehyde 
mp : 12-1 A °C 

IR (KBr) : 3041, 2831, 2733, 1697, 1579, 1462, 1377 cm" 
NMR (CDC1 3 , 6) : 3.94 (3H, s), 6.39 (1H, d, J=1.4Hz), 
10 7 - 56 (1H, d,J=1.4Hz), 7.58-7.74 (2K, m) , 7.89- 

7.97 (2H, m) , 10.09 (1H, s) 
APCI-MASS (m/z) : 187 (M+H + ) 

(3) 4- (Pyrazol-l-yl)benzaldehyde 
15 mp : 53-55"C 

IR (KBr) : 3109, 2833, 2744, 1693, 1608, 1394, 1213, 
760 cm" 1 

NMR (CDC1 3/ 5) : 5.43 (2H, s), 6,34 (1H, dd, J=2.1, 

2.1HZ), 7.25-7.35 (2H, m), 7.45 (IK, d, J=2.1Hz), 
!0 7 - 5 9 UK, d, J=2.1HZ), 7.80-7.90 (2H, m) , 9.99 

(1H, s) 

APCI-MASS (m/z) : 187 (M+H + ) 

(4) 4- (Imidazol-l-ylmethyl)benzaldehyde 
5 IR (Neat) : 2600-3600 (br) , 1695, 1506, 1232, 1076, 

818, 737 cm -1 
NMR (CDCI3, 5) : 5.22 (2H, s), 6.85-7.95 (7H, m) , 

10.01 (1H, s) 
APCI-MASS (m/z) : 187 (M+H + ) 

1 

Preparation 159 

The following compound was obtained according to a 
similar manner to that of Preparation 47. 

3- (Imidazol-4-yl)benzaldehyde 
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mp : 135-138°C 

IR (KBr ) : 2080-3390 (br) , 1691, 1606, 1479, 1327, 
1186, 1066, 978, 781 cm" 1 
. NMR (DMSO-d 6 , 6) : 7.59 (1H, dd, J=7 . 6, 7 . 6Hz ) , 7.67- 
5 7.80 (3H, m), 8.05-8.15 (1H, m) , 8.31 (1H, s), 

10.04 (1H, s) , 12.30 (1H, br) 
APCI-MASS (m/z) : 173 (M+H + ) 

Prpnaration 160 

10 The following compounds were obtained according to a 

similar manner to that of Preparation 44, 45, 84, 110, 124 
or 126. 

(1) 4-(5-Methyl-l,3,4-oxadiazol-2-yl)benzaldehyde 
15 IR (KBr) : 2829, 1701, 1610, 1590, 1550, 1421 cm" 1 

NMR (CDC1 3 , 6) : 2.66 (3H, s), 7.96-8.07 (2H, m) , 

8.15-8.26 (2H, m) , 10.10 (1H, s) 
APCI-MASS (m/z) • : 189 (M+H + ) 



20 



25 



30 



(2) 4- (4-Benzyl-5-methyl-4H-l,2, 4-triazol-3- 
yl ) benzaidehyde 

IR (KBr) : 3450 (br) , 1689, 1608, 1572, 1531, 



1207 cm -1 



NMR (CDCI3, 5) : 2.44 (3H, s), 5.22 (2H, s), 6.93- 
7.07 (2H, m), 7.30-7.47 ( 3H, m) , 7.70-7.80 (2H, 
m) , 7.90-8.00 (2H, m) , 10.05 (1H, s) 

APCI-MASS (m/z) : 278 (M+H + ) 



ppparafinn 161 

The following compound was obtained according to a 
similar manner to that of Preparation 97. 



4-Benzyl-2- (4-hydroxymethyl ) phenyl-5-methyl-4H-l , 2, 4- 

triazole 
35 mp : 118-121-C 
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IR (KBr) : 2600-3650 (br) ... 1535, 1487, i 42 5, 1363, 

1039, 854, 739 cm" 1 
NMR (CDC1 3 , 5) : 2.36 (3H, s, , 3.10-3.25 (IK, m> , 

4.65-4.77 (2H, m) , 5.14 (2H, s) , 6 . 90-7 . 03 (2H, 
m), 7.25-7.50 (7H, m) 
APCI-MASS (m/z) : 280 (M+H + ) 

Preparaf inn T 

The following compound was obtained according to a 
sxmilar manner to that of Preparation 31. 

N-Methyl-N-methoxy-4-r4-(methyls U lfonylamino)phenylj- 
benzamide 

IR (KBr) : 3210, 2935, 1630, 1608, 1525 cm" 1 
NMR (DMSO-d 6 , 5, : 3.04 (3H, s, , 3.28 <3H, s, , 3.58 
(3H, s), 7.32 (2H, d, J=8.6Hz), 7.6-7.8 (6H, m) 
9-91 (1H, s) 

Preparation 1 f T 

0 The following compounds were obtained according to a 

similar manner to that of Preparation 36. 

(1) 4-(4-Methylsulfonylaminophenyl)benzaldehyde 

IR (KBr) : 3290, 2995, 2840, 2745, 1695, 1600, 1525, 
' 1500 cm -1 

NMR (DMSO-d 6 , 5) : 3.06 (3H, s) , 7.33 (2H, d, 

J=8.5Hz), 7.78 (2H, d, J=8 . 5Hz.) , 7 . 89 (2H, d, 
J=8.2HZ), 7.98 (2H, d, J=8 . 2Hz ) , 9 . 98 (1H, br s ) , 
10.04 (1H, s) 
APCI-MASS (m/z) : 276 (M+H + ) 

(2) 4- (N-Benzoylsulfamoyl)benzaldehyde 

IR (KBr) : 3381, 3057, 2883, 1697, 1599, 1560 cm"! 
NMR (DMSO-d 6 , 5) : 7.3-7.5 ( 3H, m) , 7 . 9-8 . 0 (2H, m, , 
7.44 (2H, d, J=8.3Hz), 8.00 (2H, d, J=8.3Hz), 
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10.03 (1H, s) . 
APCI-MASS (m/z) : 290 (M+H + ) 

Preparation 164, 

5 The following compounds were obtained according to a 

similar manner to that of Preparation 33 or 34. 

(1) 4- (N-Methyl-N-methoxysulfamoyl)benzamide 

IR (KBr) : 3292, 3201, 3111, 2979, 2943, 1605, 1562, 
10 1504 cm"* 

NMR (DMSO-d 6 , 6) : 3.28 (3H, s) , 3.54 (3H, s) , 7.49 
(2H, br s), 7.74 (2H, d, J=8..4Hz), 7.88 (2H, d, 
J=8. 4Hz) 
APCI-MASS (m/z) : 245 (M+H + ) 

15 

(2) N-Methyl-N-methoxy-6-hydroxy-2, 5, 7, 8- 
tetramethylchroman-2-carboxamide 

IR (KBr) : 3479, 2983, 2935, 2870, 1655 cm* 1 
NMR (DMSO-d 6 , 6) : "1.49 (3K, s), 1.97 (3H, s) , 2.05 
20 (6H, s), 1.6-1.75 (1H, m) , 2.4-2.6 (3H, m) , 3.34 

(3H, s), 3.57 (3H, S) , 7.48 (1H, S). 
APCI-MASS (m/z) : 294 (M+H + ) 

orpparafinn 165 

25 The following compound was obtained according to a 

similar manner to that of Preparation 105. 

4- (N-Phenylsulfonylcarbamoyl) benzaldehyde 
IR (KBr) : 3185, 3155, 3105, 2935, 2850, 1740, 1695, 
30 1645, 1605, 1565, 1550 cm -1 

NMR (DMSO-d 6 , 6) : 6.95 (2H, d, J=7.5Hz), 7.35-7.45 

(2H, m), 7.75-7.9 (3H, m), 8.20 (2H, d, J=7.5Hz), 
10.02 (1H, s) 
APCI-MASS (m/z) : 2 90 (M+H + ) 

35 
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Preparahjon 1 fie. 

The following compound was obtained according to a 
similar manner to that of Preparation 66. 

5 N - c y cl °heptyl-3-benzylben 2 ylamine 

XR (Film) : 3059, 3026, 2926, 2852, 1601, 1495 cm"! 
NMR (CDCI3. 5) 1.3-2.0 (12H, m) , 2.6-2.8 (1H, m> , 

3.74 (2H, a), 3.97 (2H, s) , 7.0-7.5 (9H, m) 
APCI-MASS (m/z) : 294 (M+H + ) 

Preparatinn -\ 

The following compound was obtained according to a 
similar manner to that of Preparation 36. 

2-Formyi-6-hydroxy-2, 5, 7, 8-tetramethylchromane 

IR (KBr ) : 3541, 2981, 2933, 2872, 2833, 2727, 
1732 cm -1 

NMR (DMSO-d 6 , 6) : 1.66 (3H, s), 1.7-1.9 (1 H, m) , 

2.2-2.65 (3H, m) , 1.97 (3H, s) , 2.07 (3H, s), 

2.08 (3H, s),.7.55 (1H, s), 9.53 (1H, sj 
APCI-MASS (m/z) : 244 (M+H + ) 

Prpnaral-inn 1 fiB 

To a solution of 2-chloro-6-methyl-4-methylthio-3- 
nitropyridine (13.25 g) in methanol (150 ml) was added 28: 
sodium methoxide in methanol (23.4 ml), and the mixtu-e was 
refluxed for 7 hours under nitrogen. The mixture was 
cooled and the precipitates were collected by filtration 
washed with methanol and diisopropyl ether and dried under 
phosphorus pentoxide to give 2-methoxy-6-methyl-4- 
methylthio-3-nitropyridine (10.29 g, as a yellow powder. 

IR (KBr) : 3024, 2997, 2951, 2924, 2856, 1587, i54i/ 

1495, 1452 cm -1 
NMR (DMS0-d 6 , 6) : 2.46 (3H, s), 2.57 (3H, s), 

3.94 (3H, s) , 7.07 (1 H , S ) 
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APCI-MASS (m/z) : 215 (M+H + ) 

Preparation 169 

To a solution of 2, 4-dichloro-6-methyi-3-nitropyridine 
5 (41.40 g) in methanol (400 ml) was added dropwise a 28?: 

solution of sodium methoxide in methanol (38.6 ml), and the 
mixture was stirred at 60°C for an hour under nitrogen. 
The mixture was evaporated in vacuo and the residue was 
extracted with ethyl acetate. The organic layer was washed 
10 with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 2-chloro-4-methoxy-6-methyl-3- 
nitropyridine (30.43 g) as a pale yellow crystal". 

IR (KBr ) : 3088, 2987, 2953, 2883, 1601, 1552, 1524, 
' 15 1471 cm" 1 

NMR (DMSO-d 6 , 6) : 2.51 (3H, s) , 4.01 (3H, s) , 

7.42 (1H, s) 

preparation 170 
20 To a solution of 2-chloro-4-methoxy-6-methyl-3- 

nitropyridine (30.42 g) in methanol (300 ml) was added 
dropwise a solution of sodium methanethiolate (12.63 g) in 
methanol (200 ml) at room temperature and the mixture was 
stirred at 50°C for 4 hours under nitrogen. The mixture 
25 was evaporated in vacuo and the residue was extracted with 
ethyl acetate. The organic layer was washed with brine, 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4-methoxy-2-methylthio-6-methyl-3-nitropyridine 
30 (30.23 g) as a yellow powder. 

IR (KBr) : 3066, 2997, 2956, 2933, 2858, 1585, 1549, 

1514, 1466 cm" 1 
NMR (DMSO-d 6 , 5) : 2.51 (3H, s) , 2.53 (3H, s), 

3.95 (3H, S) ,7.11 (1H, s) 
35 APCI-MASS (m/z) : 215 (M+H+) 
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Prepare ti o n 

To a suspension of 4-methoxy-2-methvlthio-6-nie«-hyl-3- 
nitropyridine (30.15 g) methanol (300 ml) was added" cone 
hydrochloric acid (58.6 ml), and the mixture was refluxed 
5 for 10 hours. The mixture was cooled to 5 °c and the 

precipitates were collected by filtration, washed with 
ethanol and diisopropyl ether, and dried in vacuo unde- 
phosphorus pentoxide to give 4-hydroxy-2-methylthio-6- 
methyi-3-nitropyridine (19.79 g) as a yellow powder. 
10 IR I 1 ®*) •• 2989, 2920, 2783, 1551, 1518 cm"! 

NMR (DMSO-d 6 , 5) : 2.39 (3H, s), 2.50 (3H, s) , 

6.62 (1H, s) 



15 



20 



Prenaratin r ] 7? 

To a suspension of 4-hydroxy-2-methylthio-6-methyl-3- 
nitropyridine (30.65 g) in phosphorus oxychloride (140 8 g) 
was stirred at 100'C for 10 hours. The mixture was poured 
into a mixture of ethyl acetate and water, and neutralized 
by addition of 5N sodium hydroxide aqueous solution. The 
insoluble materials were filtered off, and the filtrate was 
separated. The organic layer was washed with brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 

to give 4-chloro-2-methylthio-6-methyl-3-nitropyridine 
25 (11.87 g) as a yellow powder. 

IR (KBr) : 3103, 3053, 2933, 1560, 1518 cm" 1 
NMR (DMSO-d 6 , 5) : 2.55 (3H, s) , 2.59 <3H, s), 

7.55 (IK, s) 
APCI-MASS (m/z) : 221, 219 (M+H + ) 



30 



35 



Preparation 

To a solution of 2, 4-dichioro-6-methyl-3-nitropyridine 
(4.14 g) in 1,4-dioxane (50 ml) and methanol (50 ml /was 
added Raney. Nickel (NDT-90, purchased from Kawaken Fine 
Chemicals) (ca. 2 g) , and the mixture was hydrogenated for 
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4 hours under atmospheric pressure. Raney Nickel was 
filtered off arid washed with methanol, and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3-amino-2, 4-dichloro- 
6-methylpyridine (3.53 g) as a yellow oil. 

IR (Film) : 3479, 3385, 3221, 3188, 2924, 1616, 1576, 
1543, 1471 cm" 1 

NMR (DMSO-d 6 , 6) : 2.28 (3H, s), 5.52 (2H, br s) , 

7.23 (IK, s) 

APCI-MASS (m/2) : 181, 179, 177 (M+H + ) 



Preparation 174 

To a solution of 3-amino-2, 4-dichloro-6-methylpyridine 
(3.51 g) in dichloromethane (5C ml) was added N,N- 
15 dimethylaniline (2.88 g) at 5°C, followed by dropwise 

addition of phenyl chlorof ormate (3.41 g) , and the mixture 
was stirred at room temperature for 3.5 hours. The mixture 
was washed with dilute hydrochloric acid and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
20 residue was crystallized from diisopropyl ether and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 2 , 4-dichioro- 
6-methyl-3-phenoxycarbonylamino?yridine (1.96 g) . 

IR (KBr ) :. 3282, 3244, 3184, 3013, 1718, 1637, 1608, 
25 1524, 1491 cm" 1 

NMR (DMSO-d 6 , 6) : 2.27 (3K, s), 7.1-7.5 (5H, m) , 

7.65 (1H, s), 10.10 (IK, br s) 
APCI-MASS (m/z) : 301, 299, 297 (M+H + ) 

30 Preparation 175 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 g) and 
2-methoxybenzylamine (0.91 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was: 
dissolved in ethanol (20 ml). To the solution was added 

35 sodium borohydride (220 mg) and stirred for two hours at 
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ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
5 silica gel (50 g, eiuting with dichloromethane - methanol 
(10:1)) to give N- (2-methoxybenzyl) -3- (pyrazoi-3- 
yl Jbenzylamine (1.06 g) . 

IR (Film) : 2400-3600 (br) , 1603, 1493, 1462, 
1244 cm -1 

10 NMR (CDC1 3/ 5) : 3.81 (3H, a), 3.84 (2K, s) , 3.85 

(2H, s), 6.59 (1H, d, J=2.2Hz), 6 . 80-6. 98 (2H, 
m), 7.17-7.50 (4H, m) , 7.53-7.67 (2H, m), 7.79 
(IK, s) 

APCI-MASS (m/z) : 294 (M+H + ) 

15 

Preparation 1 If, 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde ( 1 '. 0 g) and 
3-methoxybenzylamine (0.91 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
0 dissolved in ethanol (20 ml) . To the solution was added 
sodium borohydride (220 mg) , and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed cn 
silica gel (50 g, eiuting with dichloromethane - methanol 
(15:1)) to give N- ( 3-methoxybenzyl ) -3- (pyrazol-3- 
yl) benzylamine (1.24 g). 

IR (Neat) : 2370-3680 (br) , 1603, 1487, 1439, i 2 63, 

1157, 1045 cm" 1 
NMR (CDCI3, 5) : 3.80 (3H, s ) , 3 . 8 1 { 2H, s ) , 3.85 
(2H, s), 6.61 (1H, d, J=2.2Hz;, 6.75-6.85 (1H, 
m) , 6.66-6.97 (2H, m) , 7.19-7.43 (3H, m) , 7.55- 
7.68 (2H, m) , 7.76 (IK, s) 
APCI-MASS (m/z) : 294 (M+H + ) 
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gr^raf-on 112 • _ . 

A mixture of 4- (4-f iuorcphencxy) benzalaehyde u.o g) 

, • „ r- -a ) was heated for 4 hours at 
and 3-Dher.yipropylamine U-x-s --*» was 

, . ^ „ rnnT temperature, the mixture was 
120°C. After cooling to room i-e'«. uciai - 

i tin nil Tn the solution was added 
dissolved in ethanol (30 nl) . i° we 

j n-i an ri stirred for two hours at 

sodium borohydride (2o2 mg, ana su.«u 

ambient temperature. The reaction mixture was poured into 
wate^ and extracted with dichlorcmethane, washed with water 
and b-ine, dried over magnesium sulfate. The solvent was 
amoved in vacuo and the residue was chromatographec on 
silica gel (50 a, eluting with dichlorcmethane - methanol 
(15:1)) to give N- ( 3-phenyipropyl ) -4- ( 4-f luorophenoxy) - 

benzvlamine (1.92 g). 

"iR (Neat) : 3028, 2929, 2856, 2818, 1606, 1497, 1454, 

1250, 1211 cm" 1 
NMR (CDC1 3 , 5) : 1.85 (2H, qn, J-7.4KZ), 2.55-2.75 

<4H, m), 3.75 (2H, s> , 6 . 83-7 . 10 ( 6K, m) , 7.10- 

7.36 OH, m) 
APCI-MASS (m/z) : 336 (M+K T ) 

Pfppar a1 " 1 or i 178 

A mixture of 3- (oyrazol-3-yl ) benzaldehyde (1.0 gi and 
ohenethvlamine (0.875 ml) was heated for 4 hours at 120'C. 
After cooling to room temperature, the mixture was 

t von rr,^ \ To the solution was added 
dissolved in ethanol (20 nl) . ^ 

sodium borohydride (220 mg) and stirred for two hours at 
ambient temoerature. The reaction mixture was poured into 
wate- and extracted with dichlorcmethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographeo or. 
silica gel (50 g, eluting with dichlorcmethane - methanol 
,15:1 to 10:1)) to give N- (2-phenylethyl) -3- (pyrazol-3- 
v 1 ) benzylamine (1.27 g) . 
~ IR (Neat) : 230C-3700 (br) , 1606, 1495, 1452, 1354, 

1097 cn -i 
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NMR (CDC1 3 , 5) : 2.76-3.00 (4H, m) , 3.86 (2H, a), 

6.59 (1H, d, J=2.2Hz), 7.10-7.43 (7 K , m) , 7.53- 
7.68 (2H, m) , 7.86 (1H, s) 
APCI-MASS (m/z) : 278 (M+H + ) 

5 

Preparafinn ]ld 

A mixture of 4- (4-f luorophenoxy) benzaldehyde (1.5 g) 
and <S)-l-phenylethylamine (1.08 ml) was heated for 4 hours 
at 120»C. After cooling to room temperature, the mixture 
10 was dissolved in ethanol (30 ml). To the solution was 

added sodium borohydride (262 mg) and stirred for two hours 
at ambient temperature. The reaction mixture was ooured 
into water and extracted with dichioromethane, washed with, 
water and brine, dried over magnesium sulfate. The solvent 
was removed in vacuo and the residue was chromatographed on 
silica gel (5C g, eluting with n-hexane - ethyl acetate 
(4:1 to 2:1) to give N- [ (S) -1-phenylethyl] -4- (4- 
f luorophenoxy) benzylamine (2.23 g) . 

IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 
1213 cm" 1 

NMR (CDCI3, 6) : 1.38 (3H, d, J=.6.6Hz), 3.56 (1H, d, 
J=13.1Hz), 3.63 (1H, d, J=13.1HZ), 3.82 (1H, q, 
J=6.6Hz), 6.83-7.12 (6H, m) , 7.15-7.43 (7H, m) 
APCI-MASS (m/z) : 322 (M+H + ) 
[a]g 9 : -31.2" (C=1.05, CHCi 3 ) 

Prenaratinn IRQ 

A mixture of 4- (4-fluorophenoxy) benzaldehyde (1.5 g) 
and (R)-l-phenylethylamine (1.08 ml) was heated for 4 hours 
at 120°C. After cooling to room temperature, the mixture 
was dissolved in ethanol (30 ml) . To the solution was 
added sodium borohydride (262 mg) and stirred for two hours 
at ambient temperature. The reaction mixture was poured 
into water and extracted with dichloromethane, washed with 
water and brine, dried over magnesium sulface. The solvent 
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was removed in vacuo and the residue was chroma tographed on 
silica gel (50 g,. eluting with n-hexane - ethyl acetate 
- (4:1 to 2:1) to give N- [ (R) -l-phenylethyl ] -4- ( 4- 
f luorophenoxy) benzylamine (2.12 g) . 
5 IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 

1213 cm" 1 

NMR (CDC1 3 , 6) : 1.37 (3K, d, J=6.6Hz), 3.56 (lH,d, 
J=13.1Hz), 3.63 (1H, d, J=13.1Hz), 3.81 (1H, q, 
J=6.6Hz), 6.83-7.12 (6H, m) , 7.15-7.42 (7H, m) 
10 APCI-MASS Wz) : 322 (M+H + ) 

lo]g° : +31.7° (C=1.02, CHCI3) 

preparation 181 

The following compounds were obtained according to a 
15 similar manner to that of Preparation 71, 78 or 173. 

(1) 3-Amino-2-methoxy-6-methyl-6-methylthiopyridine 

IR (Film) : 3444, 3352, 2984, 2947, 2922, 2860, 1585, 

1559, 1462 cm" 1 

20 NMR (DMSO-dg, 6) : 2.26 (3K, s), 2.43 <3H, s) , 3.84 

(3K, s), 4.39 (2H, br s), 6.64 (1H, s) 

APCI-MASS (m/z) : 185 (M+H + ) 

(2) 3-Amino-4-chloro-2-methylthio-6-methylpyridine 

25 IR (KBr) : 3417, 3300, 3207, 2922, 1618, 1558 cm -1 

NMR (DMSO-d 6 , 6) : 2.31 (3H, s), 2.51 (3K, s), 4.96 

(2H, br s) , 6.96 (IK, s) 
APCI-MASS (m/z) : 191, 189 (M+H + ) 

30 preparation 182 

The following compounds were obtained according to a 
similar manner to that of Preparation 74 or 79. 

(1) 2-Methoxy-6-methyl-4-methylthio-3- 
35 phenoxycarbonylaminopyridine 
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IH (KBr ) : 3217, 1740, 1700, 1649, 1541, 1518 cm"! 
NMR (DMSO-d 6 , 6) : 2.39 (3K, s), 2.45 (3H, s) , 3.86 
OH, s), 6.81 (IH, s), 7.0-7.5 (5n, n) , 8.76 and 
9.17 (total IK, br s) 
5 APCI-MASS (m/z) : 305 (M+H + ) 

(2) 4-Chloro-2-methylthio-6-methyl-3- 
phenoxycarbonyl iminopyr idine 

IR (KBr) : 3207, 3026, 3001, 2926, 1724, 1597, 1554, 
• 10 1524, 1489 cm -1 

NMR (DMSO-d 6 , 6) : 2.48 (3H, s), 2.51 (3K, s) , 7.0- 

7.5 (6H, m), 9.37 and 9.77 (total ih, br s) 
APCI-MASS (m/z) : 311, 309 (M+H + ) 

15 Preparal-inn IH? 

The following compound was obtained according to a 
limilar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 



s: 

16 or 17. 



1- 14- (4-Fluorophenoxy) benzyl] -3-{2,4-bis (methyithio) - 
c-methylpyridin-3-yl ] urea 

IR (KBr) : 3305, 3107, 2924, 1633, 1574, 1496 ci-'l 
NMR (DMSO-d 6 , 5) : 2.39 (6H, s), 2.44 (3H, s) , 4.22 
(2H, d, J= 5 .8Hz), 6.53-6.7 (IH, br), 6.86 (IH, 
s), 6.9-7.4 (8H, m), 7.54 (IK, br s) 
APCI-MASS (m/z) : 44 4 (M+K + ) 



3 0 
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Example 1 

To a solution of N- ( 4-biphenylylmethyl ) - 
cycloheptylamine (559 mg) in dichloromethane (1.0 ml) was 
added 2,4, 6-trimethylphenylisocyanate (322 mg) , and the 
mixture was stirred at room temperature for 1.3 hours under 
nitrogen. The mixture was evaporated in vacuo and the 
crystalline compound was collected by filtration using 
hexanerethyl acetate (5:1) to give 1- (4-biphenylylmethyl) - 
l-cycloheptyl-3-(2,4,6-trimethylphenyl> urea (710 mg) . 

IR (KBr) : 3320, 2920, 2855, 1625, 1505. cm -1 

NMR (DMSO-d 6 , 6) : 1.5-1.8 (12H, in), 2.00 (6H, s), 
2.20 (3H, s), 4.4-4.55 (1H, m) , 4.55 (2H, s) , 
5. 48 (1H, s), 6.79 (2H, s) , 7 . 3-7 . 65 ( 9H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 



Example 2 

To a solution of N- ( 4-biphenylylmethyl ) - 
cyclcheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2,6-diisopropylphenylisocyanate (406 mg), and the 
mixture was stirred at room temperature for 1.1 hoUrs. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
1- (4-biphenylylmethyl) -l-cyclohepryl-3- (2, 6- 

ciisopropylphenyDurea (885 mg) as a crystal. 

IR (KBr) : 3415, 3340, 3060, 3030, 2960, 2930, 

2865, 1625, 1500 cm" 1 
NMR (CDC1 3 , 6) : 0.9-1.3 (10H, m) , 1.5-1.8 (12K, 

m), 1.95-2.1 (2H, m) , 2.8-3.0 (2H, m), .4.4-4.6 
(IK, m), 4.56 (2H, s), 5.47 (1H, s) , 7.0-7.65 

30 (12H, m) 

APCI-MASS (m/z) : 483 (M-H + < 

rxflTnnle 3 

To a solution of 2-amino-4 , 6-dimethoxypyrimidine (465 
35 mg) and triphosgene (297 mg) in 1 , 2-dichloroethane (20 ml) 
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was added tri ethyl amine (304 mg, and the mixture was 
refluxedfor 1.8 hours. The mixture was cooled to room 
temperature and a solution of N- ( 4-biphenyiyimethvl ) - 

5 °L h , 6 K Ptylamine (559 ±n l '^chl6ro.th«. -do ml, was 

S added thereto. After being stirred at- roc, temperatur f or 
3-1 hours, the mixture was poured into water and the 
separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purged by column chromatography on silica gel to give i" 
(4^b i phenylyl ni ethyl)-i-cycloheptyl-3-(4 / 6- " 
dimethoxypyrimidin-2-yl)urea (205 mg) . ' 

IR (KBr, : 3390, 3225, 2925, 2855, 1695, 1600, 
1525 cnr 1 

™R (CDC1 3 , 5) : 2.4-2.! (12H/ B , # 3^ ^ ^ 

4.25-4.45 (1H, m) , 4.58 (2H, s), 6.88 (1H, I) 
7.3-7.6 (9H, m) 
APCI-MASS (m/z, : 461 (M+H + , 

Examhlp 4 

To a solution of 2, 4, 6-trif luoroaniline (441 mg) and 
trxphosgene (297 mg) in dichloromethane (10 m i, was added 
crxethylamine (304 mg, at 5«c and the mixture was refluxed 
for 2 hours under nitrogen. The mixture was cooled to room 
temperature and a solution of N- ( 4-biphenyl vlmethvl > - 
cycloheptylamine (559 mg) in dichloromethane (3 ml, was 
added. The mixture was stirred at room temperature for 1 -> 
hours and evaporated in vacuo. The residue was purified ^bv 
column chromatography on silica gel to give i-<4- 
biphenylylmethyl, -l-cycloheptyl-3- (2, 4, 6- 
crimethylphenyl) urea (752 mg, . 

IR (KBr) : 3285, 2930, 2860, 1635, 1520 cm"* 

NMR (CDCI3, 5) : 1.45-2.15 (12H, m, , 4.3-, 45 PF 

m>, 4.59 (2H, s), 5.58 (1H, s) , 6.55-6.7 (9 » " B , 
7,3-7.65 (9H, m, ""' ' 

APCI-MASS (m/z, .- 4 53 <M+H + , 
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Example 5 

The following compounds were obtained according to 
similar manners to those of Examples 1, 2, 3 and 4 . 

5 (1) i-Cycloheptyl-1- (4-phenoxyphenylmethyl) -3- (2, 6- 

diisopropylphenyl ) urea 

IR (KBr) : 3415, 3360, 2960, 2925, 2865, 1645, 
1590 cm" 1 

NMR (CDC1 3 , 5) : 0.9-1.35 (12H, m) , 1.4-2.1 (12H, 
10 m) , 2.8-3.0 (2H, m) , 4.35-4.5 {1H, m), 4.50 (2H, 

s), 5.46 (IK, s), 6.95-7.45 (12H, m) 
APCI-MASS (m/z) : 499 (M+H + ) 

(2) 1- (3-Biphenylylmethyl)-l-cycloheptyl-3- (2, 4, 6- 
•15 trimethylphenyl) urea 

IR (KBr) : 3325, 2925, 2855, 1625, 1505 cm" 1 

NMR (CDCI3, 5) : 1.4-2.1 (12H, m) , 1.97 (6H, s) , 

2.20 (3H, s), 4.2-4.4 (1H, m) , 4.57 (2K, a), 5.49 
(1H, s), 6.78 (2H, s), 7.3-7.7 (9H, m) 

20 APCI-MASS (m/2) : 441 <M+H + ) 

(3) 1- (2-Biphenylylmethyl) -l^cycloheptyI-3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3285, 2970, 2930, 2860, 1635, 1520cm" 1 
25 NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 1.96 (6H, s), 

2.21 (3H, S), 4.25-4.4 (1H, m) , 4.37 (2H, s), 
5.30 (1H, s), 6.80 (2H, s) , 7.2-7.7 (9H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 

30 (4) l-Cycloheptyl-1- (4-phenoxyphenylmethyl) -3- (2, 4, 6- 

trimethylphenyi) urea 

IR (KBr) : 3295, 2920, 2855, 1620, 1590, 1510, 
1490 cm" 1 

NMR (CDCI3, 6) : 1.4-1.8 (12K, m) , 2.00 (6K, s) , 
35 2.22 (3H, s), 4.35-4.5 (1H, m) , 4.48 (2H, s), 
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5.47 (1H,' S ), 6.81 (2H, s), 7.0-7.4 (9H, m) 
APCI-MASS (m/z) : 457 (M+H + ) 

(5) l-Cycloheptyl-I-(3-phenoxyphenylmethyl}^3- (5,4,6- 
5 trimethylphenyl ) urea 

IR (KBr) : 3310, 2925, 2655, 1625, 1605, 1585, 
1510 cm -1 

NMR (CDC1 3 , 5) : 1.4-1.8 (12H, m >, 2.00 <6H, s) , 

2.21 (3H, s), 4.25-4.45 (1H, m), 4.47 (2H, s), 
5.44 (1H, s), 6.80 (2H, s), 6.85-7.4 (9K, m) 
APCI-MASS (m/z) : 457 (M+H + ) 

(6) l-Cyclohepty>-l-f4-(pyridin-2-yl)ben 2 yl]-3-(2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3410, 3320, 2920, 2855, 1625, 1585, 

1560, 1505 cm -1 
NMR (CDC1 3 , 6) : 1.4-1.8 (12H, m), 2.03 (6H, s) , 

2.20 (3H, s) , 4.3-4.5 (IK, m) , 4.58 (2H, s, , 5.<9 
(1H, s), 6.80 (2H, s), 7.2-7.3 (IK, m) , 7.51 (2H, 
d, J=8.3Hz), 7.7-7.85 (2H, m) , 8.02 (2K, d, 
J=8.3Hz), 8.7-8.75 (1H, m) 
APCI-MASS (m/z) : 442 (M+H + ) 

(7) 1-Cycloheptyl-l- [4- (pyridin-3-yl ) benzyl ] -3- (2, 4, 6- 
25 trimethylphenyl) urea 

IR (KBr) : 3315, 2920, 2855, 1645, 1510 cm" 1 
NMR (CDC1 3 , 5) : 1.4-1.9 (12H, m) , 2 . 02 (6H, s), 

2.21 (3H, s), 4.35-4.5 (lH,m), 4.58 (2H, s),' 5.48 
(1H, s), 6.80 (2H, s), 7.39 (IK, dd, J=7.9, 
4.9Hz), 7.3-7.7 (4H, m) , 7.86 (IK, dt, J=8.2, 
1.3Hz), 8.60 (1H, d, J=3.6Hz), 
8.83 (1H, s) 
APCI-MASS (m/z) : 442 (M+H + ) 



35 



(8) l-Cycloheptyl-l-[f2-(4-chlorophenyl)thiazol-4- 
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yljmethyl] -3- (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3300, 2920, 2855, 1645, 1610, 1495 cm" 1 

NMR (CDC1 3 , 5) : 1.5-2.0 (12H, in), 2.13 (6H, s) , 

2.24 (3H, s), 4.2-4.4 (1H, m) , 4.61 (2H, s), 6.85 
5 (2H, s), 7.18 (1H, s), 7.24 (1H, s), 

7.35-7.45 (2H, m) , 7.8-7.9 (2K, m) 
APCI-MASS (m/z) : 483 (M+H + ) 

(9) i-cycloheptyl-l- [ (2-phenylimidazol-5-yl) methyl 3-3- 
10 (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3100, 2925, 2855, 1620, 1570 cm" 1 
NMR (DMSO-d 6 , 6) : 1.35-1.8 (12K, m) , 2.06 (6H, s), 
2.21 (3H, s), 4.05-4.2 (1H, m) , 4.36 (2H,s), 
6.83 (2H, s), 7.23 (1H, s), 7.3-7.5 (3H, m) , 7.8- 
15 7.9 (2H, m) , 8.68 (1H,S), 12.55 (1H, s) 

APCI-MASS (m/z) : 431 (M+H + ) 

(10) 1-Cycloheptyl-l- [4- (pyrrol-l-yl ) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

20 IR (KBr) : 3310, 2920, 2855, 1625, 1525, 1510 cm' 1 

NMR (CDCI 3/ 6) : 1.4-2.05 (12K, m) , 2.01 (6H,S), 

2.21 (3H, s), 4.3-4.5 (1H, m), 4.53 (2H, s), 5.46 
(1H, s), 6.3-6.4 (2H, m) , 6.80 (2H, s) , 7.05-7.15 
(2H, m) , 7.35-7.5 (4H, m) 

25 APCI-MASS (m/z) : 430 (M+H + ) 

(11) i-cycloheptyl-l- [3- (pyrrol-l-yl ) benzyl ]-3- (2, 4, 6- 
rrimethylphenyl ) urea 

IR (KBr) : 3320, 2920, 2855, 1625, 1610, 1505 cm -1 
30 NMR (CDC1 3 , 6) : 1.45-2.05 (12K, ra) , 2.01 (6H, s), 

2.21 (3H, s), 4.3-4.5 (IK, m! , 4.56 (2K, s) , 5.47 
(1H, s); 6.35-6.4 (2H, m) , 6.80 (2H, s), 7.05- 
7.10 (2H, m), 7.25-7.5 (4H, r.) 
APCI-MASS (m/z) : 430 (M+H + ) 

35 
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U2, ^^yl-X-ltA-tpyrrii-i-y^u^,.,,^ 
J ~ (2,4, 6-trimethylphenyl> urea 

IR (KBr) : 3220, 2920, 16.5, 1605, 1575, 1500 cm"! 
NMR ( DMSO-d 6 , 6, : 1.4-1.8 (12H, «, , 2.13 <6H, s) 
2.21 (3H, s), 4.1-4.3 (1H, m) , 4.56 (2H, s, , 
6.3o-6.4 (2K, m>, 6.84 (2H, s) , 6.5-6.55 (2K, 
6.55-6.65 (2H, m) , 8.50 (1H, br s) , 8.51 <1H, d ' 
J=5.6Hz) 
APCI-MASS (m/z) : 431 (M+H + ) 

(13) 1-Cycloheptyl-l- r,6-ph«nyipyridin--3-yi, .ethyl 3-a- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr, : 3315, 2920, 2855, 1630, 1560, 1515^ 

NMR (CDClr,, 5) : i 4-2 05 M ?w ™i o 

J ' ■^• u = (12H, mj , 2.09 (6H, s) , 

2.23 (3K, S ), 4.1-4.3 (1H, m) , 4 . 60 (2H, s, , 5.53 

(1H, s), 6.83 (2H, s) , 7.35-7.55 (3K, m) , 7.7-7 9 

(2h, m), 7.95-8.05 (2H, m) , 8.70 (IK, s, 

APCI-MASS (m/z) : 442 (M +H + ) 

(.14) i -Cyclpheptyl-l- ( 3- ( 2-methylthiazol-4-yl Jb en 2 vli-3- 
(2, 4, 6-trimethylphenyl)urea 

IR (KBr) : 3360, 2925, 2855, 1620, 1505 cm"* 
NMR (CDCI3, 6, : 1.4-2.05 (12H, », , i . 98 (6K, s, 
2-20 (3K, s), 2.78 (3K, s), 4.4-4.55 (1H, zn) ' 
4.57 (2H, S ), 5.49 (1H, s), 6.78 (2H, s), 7 ^3 
(1H, s), 7.35-7.5 (2H, m) , 7.79 (IK, d, J-7 
7.93 (IK, s) 
APCI-MASS (m/z) : 4 62 (M+H + ) 

(15) l-Cycloheptyl-l-f3-( P yra 2 ol-3-yl,ben 2 ylJ- 3 -(2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3405, 3210, 2925, 2855, 1640, 1610, 
1500 cm -1 

NMR (CDCI3, 6) : 1.4-1.9 (12H, m, , 2. 08 (6H, s, , 
2-20 (3H, s), 4.1-4.25 (IK, m) , 4.54 (2H, s), 
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6.63 (IH, s), 6.82 (2H, s) , 7.2-7.6 (6H, m) , 
12.86 (1H, s) . ' 

AP CI -MASS (m/z) : 431 (M+H + ) 

5 (16) 1-Benzyl-l- (4-phenoxybenzyl) -3- (2, 4,6- 
trimethylphenyl) urea 

IR (KBr) : 3310, 3030, 2915, 1630, 1590, 1505 cm" 1 
NMR (CDC1 3 , 5) : 2.01 (6K, s) , 2.22 (3H, s) , 4.63 
(2H, s), 5.64 (IK, s), 6.82 (2H, s) , 7.0-7.4 
10 (14H, m) 

APCI-MASS (m/z) : 451 (M+H + ) 

(17) l-Furfuryl-1- (4-phenoxybenzyl) -3- (2, 4,6- 
trimethylphenyl) urea 
15 IR (KBr) : 3280, 3030, 2975, 2915, 1625, 1595, 

1530, 1505 cm -1 
NMR (CDCI3, 5) : 2.10 (6H, s), 2.25 (3K, s), 4.55 
(2H, s), 4.61 (2H, s), 6 . 03 ( 1H, s ) , 6 . 25- 6 . 3 
(1H, m) , 6.35-6.4 (1H, m) , 6.86 (2H, s) , 6.95- 
20 7.4 5 (10H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 

(18) 1-Cycloheptyl-l- [4^ (4-chlorophenyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

25 IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 

1505 cm" 1 

NMR (CDCI3, 6) : 1.5-2.05 (12H, m) , 2.01 (6H, s), 

2.21 (3H, s), 4.3-4.5 (1H, m) , 4.55 (2H, s), 5. 
(1H, s), 6.80 (2H, s), 7.4-7.65 (8H, m) 
30 APCI-MASS (m/z) : 476 (M+H + ) 

(19) 1-Cycloheptyl-l- [4- ( 4-fluorophenyl ) benzyl ] -3- (2, 4, 6- 
rrimethylphenyl) urea 

IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 
35 ,1490 cm' 1 
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NMR (CDC1 3> 5) : 1 . 5-2 . 1 5 ( 12H, , 2.01 (6H, s) , 

2.21 (3H, S ), 4.4-4.6 (1H, m) , 4.55 ' (2H, s) , 5 41 
UH, s) , 6. 80 (2H/ sj, 7.05-7.2 (2H, a,), 7.. 5-7 6 
(6H, m) 

5 APCI-MASS (m/z) : 459 (M+H + ) 

(20) l-Cycloheptyl-l-[4-(4-broinophenyl)benzylJ-3- ( 2/ 4/ 6- 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3300, 2920, 2855, 1655, 1625 
10 . 1505 cm-1 

NMR (CDCI3, 5) : 1.5-2.05 (12H, m), 2. 01 (6H, s) , . 
2.21 (3H, S ), 4.35-4.55 (2K, s), 5.46 (1H, s) , 
6.80 (2H, s), 7.45-7.6 (8H, m) 
APCI-MASS (m/z) : 521 (M+H + ) 



15 



(21) 1 -Cycloh e ptyl-l-[4-(4-methylphen y l)benz y i]-3-(2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3310, 3020, 2920, 2855, 1660, 
1625, 1500 cm" 1 

20 NMR (CDCI3, 6) : 1 . 4-2 . 1 ( 12H, m) , 1 . 99 ( 6H , s , , 

2.20 (3K, s), 2.40 (3H, s) , 4.35-4.55 (1H, m) 
4.54 (2H, s), 5.48 (IK, s) , 6.79 (2K, s), 7.25 
(2H, d, J= 7 .9HZ), 7.4-7.5 (4H, m) , 7.59 (2H, d, 
J=8. 3Hz) 

25 APCI-MASS (m/z) ' : 455 (M+K + ) 

(22) 1-Cycloheptyi-l- f 4- ( 4-dimethylaminophenyI > benzyl] -3- 
(2, 4, 6-trimethylphenyl ) urea 

IR (KBr) : 3405, 3325, 2920, 2855, 2805, 1650, 

1610, 1535, 1500 cm' 1 
NMR (CDCI3, 5) : 1-5-2.2 (12H, m) , 1.98 (6H, s) , 

2.20 (3K, s), 3.00 (6H, s) , 4.4-4.6 ( IK, m) ,' 4 . 52 . 
(2H, s), 5.50 (1H, s), 7.4-7.65 (8K, m) 
APCI-MASS (m/z) : 484 (M+H + ) 



30 



35 
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(23) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl] -3- (2, 4, 6 
trimethylphenyl ) urea 

IR (KBr) : 3410, 3325, 2920, 2355, 1635, 1585, 
1505 cm -1 

NMR (CDC1 3 , 6) : 1.5-2.1 (12H, m) , 2.01 (6H, s), 

2.22 (3H, s) , 4.35-4.55 (1H, m) , 4.49 (2H, s), 
5.46 (1H, s) , 6.81 (2H, s) , 6.85-7.05 (4H, m) , 
7.3-7.5 (4H, m) 

APCI-MASS (m/z) : 537 (M+H + ) 



(24) 1-Cycloheptyl-l- (4-benzoylbenzyI) -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3325, 2920, 2855, 1655, 1605, 1505 cm -1 
NMR (CDCI3, 6) : 1.4-2.05 (12H, m) , 2.06 (6H, s) , 
15 2.22 (3H, s), 4.2-4.4 (IK, m) , 4.61 (2H, s) , 5. 

(1H, s), 6.82 (2H, s), 7.5-7 ? 7 (5H, m) , 7.75-7. 
(4H, m) 

APCI-MASS (m/z) : 469 (M+H + ) 

20 (25) 1-Cycloheptyl-l- (4-benzylbenzyl) -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3305, 3025, 2920, 2855, 1625, 1505 err. -1 
NMR (CDCI3, 6) : 1.5-2.05 (12H, m) , 1.93 (6H, s) , 

2.21 (3H, S), 3.97 (2H, S) , 4.35-4.55 (lH/tt), 
25 4.46 (2H, s), 5.42 (1H, s), 6.78 (2K, s), 7.1-7 

(9H, ra) 

APCI-MASS (m/z) : 455 (M+H + ) 

(26) 1-Cycloheptyl-l- (4-phenylthiobenzyl ) -3- (2,4,6- 
30 trimethylphenyl) urea 

IR (KBr) : 3315, 2920, 1630, 1610, 1505 cm -1 

NMR (CDCI3, 5) : 1.4-2.05 (12H, m) , 2. CO (6K, s), 

2.22 (3H, s), 4.3-4.5 (1H, m) , 4.4S.(2H, s!,. 5. 
(1H, s), 6.81 (2H, s), 7.07 (IK, t, J=8.6Hz), 

35 7.25-7.45 (8H, m) 
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APCI-MASS (m/z) : 4 73 (M+H + ) 

(27) i-Cycloheptyl-i- [ ( 6-phenylthiopyridin-3- y i, me thyI] -3- 
12, 4, 6-trimethylphenyl)urea 
.5 JR (KBr) : 3310, 2925, 2855, 1630, 1585, 1510 cm" 1 

NMR (CDCI3, 5) : 1.5-2.05 (12H, m), 2.05 (6H, S)/ 
2.23 <3H, s), 4.05-4.2 (IK, m) , 4.47 (2H, s) , 
5.49 (IK, s), 6.84 (2H,s), 6.90 (1 K , d, 
_ J=8 -3Hz,, 7.4-7.65 (6H, m) , 8.43 (1 K , d, J=1.8Hz) 
10 APCI-MASS (m/z) : 474 (M+I-T) 

(28) 1-Cycloheptyl-l- (4-benzoylaminobenzylj -3- (2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3350, 3055, 2920, 2855, 1655, 1610, 
15 1550cm- 1 

NMR <DMSO-d 6 , 6, .: 1.4-I.9 (12H, m, , 2 .06 (6K, s) , 

2.19. (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, S ), 6.81 
C2H, s), 7.05 (1H, d, J=7.7Hz), 7.29 (1H, d, 
J=7.7H 2 ), 7.40 (1H, s), 7.5-7.7 (4H, m) , ' 7 . 1 7 
(1H, s), 7.9-8.0 (2K, m) , 10.26 (iH, s) 
APCI-MASS (m/z) : 494 (M+H + ) 

(29) l-Cycloheptyl-l-f4-(phenylcarbamoyl)benzyI)-3-(2,4,6- 
trimethylphenyl) urea ■' 
25 ir (KBr) : 3425, 3300, 2920, 2860, 1670, 1635, 

1600, 1540 cm" 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.11 (6H, s) , 

2.21 (3H, s), 4.1-4.3 (IH, m), 4.58 (2H, s), 6.85 
<2H, s), 7.13 (IH, t, J=7.3Hz), 7.3-7.5 (4H,. m) , 
7.65 (IH, s), 7.77 (2H, d, J=7.6Hz), 7.93 (2H, c, 
J=8.2Hz) , 10.17 (IH, s) 
APCI-MASS (m/z) : 4 84 (M+H + ) 



20 



30 



35 



(30) 1 -Cyclohept y l-l-[4-(2-pyridylcarbamoyl)benz y i]-3. 
(2, 4, 6-trimethylphenyl ) urea 
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IR (KBr) : 3335, 2920, 2855, 1675, 1635, 1610, 

1580, 1525, 1505 cm -1 
NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 2.10 (6H, s) , 

2.21 (3H, s), 4.1-4.3 (IH, m) , 4.57 (2H, s), 6.84 
(2H, s), 7.16 (1H, dd, J=6.8, 5.8Hz), 7.42 (2H, 
d, J=8.2Hz), 7.63 (1H, br s), 7.8-7.9 (1H, m) , 
8.00 (2H, d, J*=8.2Hz), 8.19 (IH, c, J=8.4Hz), 
8.35-8.45 (IH, m) , 10.71 {IK, s) 
APCI-MASS (m/z) : 485 (M+H + ) 



(31) 1-Cycloheptyl-l- t 4- (4-f luorophenoxy) benzyl ] -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3305, 2920, 2855, 1630, 1500 cm" 1 ' . 
NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.00 (6H, s), 
15 2.22 (3H, s), 4.3-4.5 (IK, m) , 4.76 (2H, s), 5.47 

(IK, s), 6.82 (2H, s), 6.9-7.1 (60.,.*)., 7.36 (2K, 
d, J=8.5Hz) 
APCI-MASS (m/z) : 475 (M+H + } 

20 (32) 1-Cycloheptyl-l- [4- (phenylsuifamoyl ) benzyl ] -3- (2, 4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3395, 3130, 2925, 2860, 1635, 1600, 
1500 cm" 1 

NMR (DMSO-d 6 , 6) : 1.3-1.6 (12H, m) , 2.01 (6H, s) , 
25 2.20 (3H, s>, 4.05-4.25 (1H, m) , 4.50 (2H, s), 

6.81 (2H,s), 7.0-7.15 (3K, m) , 7.15-7.3 (2K, m) , 
7.42 (2K, d, J=8.3Hz), 7.57 (1H, br s) , 7.70 (2H, 
d, J=8.3Hz), 10.23 (1H, s) 
APCI-MASS (m/z) : 520 (M+H"*") 

30 

(33) 1-Cycloheptyl-l- [4- (phenylsulfonylaminp) benzyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3410, 3110, 2925, 2860, 1630, 1510 cm -1 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (12H, m) , 1.99 (6H, s), 
35 2.20 (3H, s), 4.0-4.2 (1H, m), 4.37 (2H, s) , 6.31 
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(2H, s). 7.01 (2H, d, J=8.3Hz), 7.15 (2H, d, 
J=8.3Hz), 7.37 (1H, br s) , 7 . 5-7 .65 ' (3H, m) ,' 7 
7.8 (2H, m) , 10.22 (1H, br s) 
APCI-MASS (m/2) : 520 (M+H + ) 

5 

(34) l-Cycloheptyl-i-f4-(3-thienyl)benzyl]-3-(2 / 4 / 6- 
trimethylphenyl ) urea 

IR (KBr) : 3320, 2920, 1624, 1504, 1252, 775cm- 1 
NMR (CDC1 3 , 5) : 1-40-2.10 (12H, m) , 2 .00 (6H, s) , 
10 2 ' 2 ° (3H ' s) ' 4.35-4.55 (1H, m), 4.53 (2H, s) ,' 

5-47 (1H, s), 6.79 (2H, s), 7.34-7.50 (5H, m) , 
7.55-7.66 (2H, ra) 
APCI-MASS (m/z)- : 447 (M+H + ) 



15 
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25 
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35 



(35) l-Cycloheptyl-l- f 4-(2-thienyl)benzyl]-3-(2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3319, 2922, 1624, 1504, 1253, 849 cm"! 
NMR (CDC1 3 , 6) : 1.40-2.10 (12H, m) , 2 . 01 (6H, S ), 
2.20 (3H, S ), 4 .35-4.55 (IK, m) , 4.52 (2H, s) ,' 
5.46 (1H, S ), 6.79 (2H, s), 7.09 (1H, dd, J=5.1, 
3.6Hz), 7.25-7.35 (2H, m) , 7.36-7.46 (2H, m> , 
7.58-7.68 (2H, m) 
APCI-MASS (m/z) : 447 (M+H + ) 

(36) l-Cycloheptyl-l-r4-(pyra 2 ol-l-yl)benzyl]-3-(2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 33.25, 2922, 1628, 1504, 1394 cm~'- 
NMR (CDCI3, 5) : 1.40-2.08 (12H, m) , 2.04 (6H, s) , 
2.21 (3K, s) , 4.28-4.48 (1H, m) , 4.55 (2H, s) 
5.48 (1H, s), 6.48 (1H, t, J=2.3Hz), 6.81 (2K, 
S), 7.42-7.54 (2K, m), 7.65-7.78 (3H, m) , 7.92 
(1H, d, J=2.3Hz) 
APCI-MASS (m/z) : 431 (M+H + ) 

(37) 1-Cyclohep.tyl-l- f4- ( imidazol-l-yl ) benzyl ) -3- (2, 4, 6- 
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trimethylphenyl) urea 

IR (KBr ) : 3310, 2922, 1637, 152C, 1305 cm" 1 
NMR (CDC1 3 , 6) : 1.38-2.10 (12K, m) , 2.05 (6K, s) , 
2.22 (3H, S), 4.20-4.40 (IK, m) , 4.57 (2H, s) , 
5 5.47 (IK, s), 6.83 (2H, s), 7.21 (1H, S) , 7.28 

(1H, s), 7.33-7.44 (2H, m) , 7.45-7.57 (2H, m) , 
7.95 (1H, s) 
APCI-MASS (m/z) : 431 (M+H + ) 

10 (38) 1-Cycloheptyl-l- [4- ( l-methylpyrazol-4-yl ) benzyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3321, 2922, 1628, 1504, 1209, 955 cm -1 
NMR (CDCI3, 6) : 1.38-2.08 (12H, m) , 1.99 (6H7 s)'V 
2.20 (3H, s), 3.95 (3H, s), 4.35-4.55 (1H, m) , 
15 4.50 (2H, s), 5.47 (1H, s) , 6.79 (2H, S) , 7.32- 

7.53 (4H, m) , 7.61 (1H, s) , 7.75 (IK, s) 
APCI-MASS (m/z) : 445 (M+H + ) 

(39) l-cycloheptyi-l- [ (2-phenyithiophen-5-yl)meth.yl2 -3- 
20 (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3329, 2922, 1624, 151C, 758 cm -1 

NMR (CDCI3, 6) : 1.42-2. 15 (12H, m) , 2.04 (6H, s), 

2.22 (3K, s), 4.25-4.43 (1H, m) , 4.63 (2K, s), 

5.82 (IK, s), 6.81 (2H, s), "7.02 (IK, d, 

25 J=3.6Hz), 7.16 (1H, ci, J=3 . 6Hz) , 7 . 22-7 . 43 (3K, 

m) , 7.50-7. 61 (2H, m) 
APCI-MASS (m/z) : 447 (M+K + ) 

(40) 1-Cycloheptyl-l- [4- (oxazol-5-yl ) benzyl ] -3- (2, 4, 6- 
30 trimethylphenyl) urea 

IR (KBr) : 3302, 2922, 1624, 1506, 1105, 941 cm -1 
NMR (CDCI3, 5) : 1.38-2.08 (12H, m) , 2.03 (6K, s) , 
2.21 (3K, s) , 4.30-4.50 (1H, m) , 4.55 (2K, s) , 
5.45 (1H, S), 6.81 (2H, s), 7.36 (IK, s), 7.42- 
35 7.53 (2H, m) , 7.63-7.74 (2H, m) , 7.92 (IK, s) 
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APCI-MASS (m/z) : 432 (M+H + ) 

(41) 1 -Cyclohept yl-1- ( (2-phenyi f uran-5-yl ) methyl J -3- ( 2 , 4 , 6 
trimethylphenyl ) urea 

IR (KBr) : 3340, 2920, 1628, 1508, 762 cm" 1 . 
NMR (CDC1 3 , 5) : 1.40-2.15 (12H, m) , 2.09 (6H, s), 
2.23 (3H, s), 4.22-4.41 (1H, m) , 4.53 (2H, s) , 
5.93 (1H, s), 6.41 (1H, d, J=3.3Hz) , 6.62 (1H, d, 
J=3.3H2), 6.83 (2H, s ) , 7 . 2 0-7 . 4 3 ( 3K, m) , 7.57- 
7.67 (2K, m) 
APCI-MASS (m/z) : 431 (M+H + ) 

(42) 1-Cycloheptyl-l-f (5-phenylisoxazol-3-yl) methyl 1-3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3326, 2924, 1630, 1512, 766 cm -1 
NMR (CDCI3, 5) : 1.40-2.10 (12H, m) , 2.14 (6H, s) , 
2.24 (3H, s>, 4.05-4.25 (1H, m) , 4.56 (2K, s), 
6.14 (IK, s), 6.63 (1H, s), 6.86 (2H, s), 7.40- 
7.53 (3H, m) , 7.70-7.82 (2H, m) 
APCI-MASS (m/z) : 4 32 (M+H + ) 

(43) 1-Cycloheptyi-l- [ (3-phenyipyrazol-5-yl) methyl 1 -3- 
12, 4, 6-trimethylphenyl ) urea 

IR (KBr) : 2700-3600 (br) , 2924, 1633, 1508, 1250, 
1201 cm" 1 

NMR (CDCI3, 6) : 1.35-2.10 (12K, m) , 2.12 (6K, s) , 

2.23 (3K,s), 3.92-4.12 (1H, m) , 4.47 (2H, s), 

6.24 (1H, br s), 6.50 (1H, s) , 6.84 (2H, s), 
7.25-7.46 (3H, m) , 7.62-7.75 (2H, m) 

APCI-MASS (m/z) : 43i (M+K + ) 

(44) 1-Cycloheptyl-l- [ (4 -phenyl thiopher.-2-yl ) methyl ] -3- 
(2, 4 , 6-trimethylphenyl ) urea 

IR (KBr) : 3315, 2922, 2854, 1628, 1508, 1377, 
1308 cm -1 



5 



10 
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NMR (CDCI3, 5) : 1.40-2.13 (12H, m) , 2.03 (6H, s), 
2.21 (3H, s), 4.26-4.45 (1H, m) , 4.66 (2H, s) , 
5.82 (1H, s), 6.81 (2H, s), 7 . 21-7 . 45 (5H, m) , 
7.50-7.60 (2H, m) 
5 APCI-MASS (m/z) : 447 (M+H + ) 

(45) 1-Cycloheptyl-l- [4- (pyra2ol-3-yl ) benzyl] -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 2800-3500 (br ) , 2924, 2856, 1645, 1504, 
10 1240 cm" 1 

NMR . (CDCI3, 6) : 1.38-2.1C (12H, m) , 2.00 (6H, s), 
2.19 (3H, s), 4.35-4.55 (1H, m) , 4.54 (2H, s), 
5.51 (1H, s) , 6.60 (IK, d, J=2.3Hz), 6.78 (2K, 
s), 7.42-7.53 (2H, m) , 7.55 (1H, d, J=2.3Hz), 
15 7.73-7.83 (2H, m) 

APCI-MASS (m/z) : 431 (M+H + ) 

(46) 1-Cycloheptyl-l- [4- ( l-methylpyrazol-3-yi (benzyl ] -3- 
(2, 4, 6-trimethylphenyl ) urea 
20 IR (KBr) : 3406, 3331, 2924, 2856, 1647, 1502, 

1236, 849, 753 cm" 1 
NMR ( CDC 1 3 , 6) : 1.38-2.08 (12H, m), 2.00 (6H, s), 
2.20 (3H, s), 3.96 (3K,S), 4. 35-4 . 55 ( IK, m) , 4 . 52 
(2H, s), 5.50 (1H, s), 6.54 (1H, d, J=2.3Hz), 6.78 
25 (2H, s), 7.35-7.47 (3H, m) , 7.77-7.87 (2K, m) 

APCI-MASS (m/z) : 445 (M+H + ) 

(47) 1-Cycloheptyl-l- (4- (l-methyipyrazol-5-yl) benzyl] -3- 
(2, 4, 6-trimethylphenyl) urea 
30 IR (KBr) : 3296, 2922, 2854, 1628, 1506, 1385 cm" 1 

NMR (CDCI3, 6) : 1.38-2.10 (12K, mi, 2.02 (6H, s), 
2.21 (3K, s), 3.89 (3H, s), 4.32-4.50 (1H, m), 
4.57 (2H, s), 5.45 (1H, S), 6.30 (IK, d, 
J=1.9HZ), 6.81 (2K, s), 7.39-7.56 (5K, m) , 
35 APCI-MASS (m/z) : 445 (M+H + ) 



■>J ~ J->M ..JU> 



PCT/JP95/01982 



# 



I) ■ 

- 161 - 




10 



MB) i -Cycloheptyl--l- f 3-(l-trityl-lH.tetra 2 ol-5-yl)ben 2y i J 
3- (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3340, 2924, 2856, 1649, 1495, 1448, 
1240 cm -1 

5 NMR (CDC1 3 , 5) :. 1.38-2.10 (12H, m ), 1.96 (6H, s, , 

2.20 (3H, s), 4.30-4.50 (IH, ») , 4.57 (2H, s), 
5.42 (IH, S ), 6.77 (2H, s) , 7.08-7.57 (17H, m)' 
8.05-8.18 (2H, m) 

(49) l-Cycloheptyl-i-[4-phenoxybenzyi-3-(4,6- 
diiaethoxypyrimidin-2-yl) J urea 
IR (KBr) : 3390, 2925, 2860, 1685, 1595 crn^ 
NMR (CDCI3, 5) .: 1.4-2.0 (12H, m, , 3.87 (6H, s> 

4 ' 2 ' 4 - 4 < 1H ' *>> '-SI (2H, s), 5.66 (IH, s>, 6.87 
< 1H ' s)/ 6.95-7.4 (9H, m) 
APCI-MASS (m/z) : 477 (M+H + ) 

(50) l-Cycloheptyl-i-(4-phenylbenzyl)-3-r2,4- 
bis (methylthio) -6-methylpyridin-3-yljurea 
20 IR (KBr) : 3 360, 2925, 2855, 1660* 1565 cm'1 " 

NMR (CDCI3, 6) : 1.45-2.1 (12H, jr) , 2.36 (3H, 

2-45 (3H, s), 2.46 (3H, s), 4.3-4.5 (1 H , m) , 
(2K, S ), 5.52 (IH, s), 6.59 (IH, S ), 7.3-7 7 
m) 

25 APCI-MASS (m/2) : 506 (M+H + ) 



4 . 62 
(9H, 



30 



(51) i-(3-Phenylbenzyl)-l- C ycioheptyl-3-(2,4,6- . 
crif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm"! 
NMR (CDCI3, 5) : 1.4-2.05 (12H, m), 4.3-4.5 (IH, 

m), 4.62 (2H, s), 5.60 (IK, s), 6.55-6.7 <2F, m ) 
7.3-7.65 (9H, m) 
APCI-MASS (m/z) : 453 (M+H + ) 

35 (52) l-(2-Phenylbenzyl)-i-cycloheptyl-3-(2,4,6- 



WO 96/1056* 



trif luorophenyl) urea 

IR (KEr) : 3415, 3320, 3060, 3020, 2920, 2855, 

1625, 1575 cm" 1 
NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 4.2-4.35 (1H, . 
5 m), 4.40 <2H, s) , 5.50 (1H, is), 6.55-6.75 (2H, 

m) , 7.25-7.6 (9H, m) 
APCI-MASS (m/z) : 4 53 (M+H + ) 

(53) i-cycloheptyl-1- (4-phenoxybenzyl) -3- (2, 4, 6- 
10 trif luorophenyl) urea 

IR (KBr) : 3285, 2925, 2860, 1635,. 1590, 1520 era" 1 
NMR (CDCI3, 5) : 1.4-2.0 (12H, m), 4.2-4.4 (1H, m) , 
4.51 (2H, s), 5.58 (1H, s ) , 6 . 6-6 . 7 5 ( 2H, in),".' 
7.0-7.4 <9H, m) 
15 APCI-MASS (m/z) : 4 69 (M+H + ) 

(54) 1-Cycloheptyl-l- ( 3-phenoxybenzyl ) -3- (2, 4, 6- 
trif luorophenyl ) urea 

IR (KBr) : 3280, 2930, 2860, 1635, 1615, 1585, 
20 1520 cm" 1 

NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 4.2-4.4 (IK, mi, 

4.50 (2H, s), 5.55 (1H, s), 6.6-6.75 (2H, m) , 

6.9-7.4 (9H, m) 
APCI-MASS (m/z) : 4 69 (M+H + ) 

25 

(55) 1-Cycloheptyl-l- [4- (pyridin-2-yl ) benzyl ] -3- ( 2 , 4 , 6- 
trif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm" 1 
NMR (CDCI3, 6) : 1.4-2.1 (12H, m) , 4.25-4.4 (IK, 
30 m), 4.61 (2H, s) , 5.59 (lH,s), 6.6-6.75 (2H, m 

7.2-7.3 (1H, m), 7.47 (2H, d, J=8.4Hz), 7.7-7.8 
(2K, m), 8.02 (2H, d, J=8 . 4Hz ) , 8 . 65-8 . 75 (in, 
APCI-MASS (m/z) : 454 (M+K + ) 

35 (56) 1-Benzyl-l-l [2- ( 4-chlorophenyl) thiazol-4-yl ] methyl ] - 
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[2, 4, 6-trif luorophenyl) urea 

IR (KBr, : 3270, 30S0, 1665, 1640, 1615,' 1520 cn>~ 
NMR (CDC1 3 , 5) : 4.54 (2H, s, , 4 . 64 <2H, s,, 

6.65-6.8. (SH, m), 7.3-7.4 (5K, m) , 7.34' (IB, 
7.4-7.5 (2H, m), 7.85-7.95 (2H, m) 
APCI-MASS (m/z) : 488 (M+K + , 

(.57) 1 ^Cycloheptyl-l-f4-(py rr ol-i.- y i )ben2ylJ . 3 _ (2/4 6 _ 
tr if luorophenyl) urea 
> ™ (KBr) 3285, 2925, 2860, 1635, 1610, 1520 cm"* 

NMR (CDCI3, 5) : 1-4-2.05 (12H, m>. , 4.2-4.4 (1H, 

n,,, 4.56 (2H, s,, 5.57 (1H, s > , 6 .3-6.4 (2H, m> 
6.55-6,7 (2H, m) , 7.05-7.15 (2H, m) , 7.41 (4H, 
APCI-MASS (m/z) : 442 (M+H + ) 

(58) l-Cycloheptyl-l-[4- ( 3-thienyl)benzyli-3-(2 / 4 / 6- 
t r i f luorophenyl ) urea 

IR (KBr) : 3300, 2927, 1637, 1518, 1120, 777 cm"! 
NMR (CDCI3/ 5) : 1-40-2.08 (12H, m) , 4.27-4.47 p H 
*), 4.56 (2H, s), 5. 58 (1H, s) , 6.58-6.73 (2H, ' 
m), 7.30-7.50 (5H, m) , 7.57-7.70 (2E, m, 
APCI-MASS (m/z) : 459 (M+K + ) 

(59) l-Cycloheptyl-i-[4-(2-thienyl)benzyl]-3-(2 / 4,6- 
tri f luorophenyl ) urea 

IR (KBr) : 3300, 2930, 1635, 1520, 1120 cm' 1 
NMR (CDC1 3 , 5) : 1.38-2.08 (12H, m, , 4.25-4.45 (1H, 
4.55 (2H, s), 5.57 (1 H , s ) , 6 . 55-6 .72 (2H, 
n»), 7.09 (1H, dd, J-5.1, 3.6Hz), 7.22-7.42 (4H, 
m) , 7.57-7.70 (2H, ra) 
. APCI-MASS (m/z) : 459 (M+H + ) 

Examplp ff 

To a stirred suspension of 1-cycloheptyl-i- [ 3- ( i - 
trityl-lH-tetrazol-5-ylj benzyl] -3- (2, 4, 6- 
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trimethylphenyDurea (1.46 g) in methanol (14 ml) was added 
cone, hydrochloric acid (0.722 ml). The mixture was 
stirred for one hour at room temperature. Insoluble white 
solid was collected by filtration, washed with methanol 
5 (x2j, water (x3) to give l-cycloheptyl-1- [3- ( IH-tetrazol-S- 
yl)benzyl]-3- (2, 4, 6-trimethylphenyl) urea (0.79 g). 

IR (KBr ) : 3359, 2400-3300 (br) , 1595, 1512, i456, 
1257 cm" 1 

NMR (DMSO-d 6 , 6) : 1.35-1.90 (12H, m) , 2.06 (6H, 
10 s), 2.20 (3H, s), 4.14-4.34 (1H, m) , 4.59 (2H, 

s), 6.82 (2K, s), 7.46-7.66 (2H, m), 7.80-7.90 
(1H, m) , 8.00-8.08 (1H, m) 
APCI-MASS (m/z) : 433 (M+H + ) 



15 Example, 2 

To a solution of N-cycloheptyl-4- (4- 
f luorophenoxy) benzylamine (2.51 g) in toluene (100 ml) were 
added 3-phenoxycarbonylamino-2, 4-bis (methylthio) -6- 
methylpyridine (2.56 g) and triethylamine (2.43 g) and the 

20 mixture was refluxed for 4 hours under nitrogen. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and water. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 

25 on silica gel to give l-cycloheptyl-1- [ 4- (4- 

f luorophenoxy) benzyl] -3- (2, 4-bis (methylthio) -6- 
methylpyridin-3-yl)urea (3.89 g) . 

IR (KBr) : 3379, 3080, 3055, 2924, 2856, 1651, 1568, 
1529, 1497 cm -1 

30 NMR (DMSO-d 6 , 6) : 1.4-2.0 (12H, m) , 2.39 (6H, s), 

2.44 (3H, s), 4.0-4.2 (1H, m) , 4.45 (2H, s), 6.86 
(1H, s), 6.93 (2H, d, J=8.5Hz), 7.0-7.1. (2H, m) , 
7.15-7.3 (2K, m), 7.36 (2K, c, J=8.5Hz), 7.83. 
(1H, br s) 

35 APCI-MASS (m/z) : 540 (M+H*) 
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Examnlg fl 

To a solution of N-cycloheptyl-4- (4- 
fluorophenoxyjbenzylamine (1.51 g) in toluene (150 ml, we . e 

added 2, 4-dimethoxy.6-n,ethyl-3-phenoxycarbonylaminopyridine 
(1.44 g, and triethylamine (1.52 g), and the mixture was 
refluxed for 3 hours under nitrogen. The mixture was 
poured into a mixture of ethyl acetate and ice water, and 
the separated organic layer was washed with brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica ge i' 

to give l-cycloheptyl-l-(4-(4-fluorophenoxy)ben 2 yl]-3- (2 ,4- 
di*ethoxy-6-methylp y ridin-3-yl)urea (1.83 g) . 

IR (KBr) : 3388, 3062, 2927, 2856, 1668, 1599, 
1498 cm -1 

5 NMR (DMS 0 -d 6 , 5) : U3-1.9 ( 12H, m) \. 2 . 35 (3K, s) , 

3.67 and 3.77 (6H, s x 2), 4.0-4.2 .(IH, m) , 4.43 
(2H, s), 6.63 (1H, s), 6.95-7.4 (8H, m) 
APCI-MASS lm/z) : 496 (M+H + ) 

0 Example Q 

To a suspension of N-benzyl-3- (pyrazol-3- 
yDbensylamine bis (trif luoroacetate) (2.46 g) in toluene 
(80 ml) were added 2, 4-bis (methyl thio) -6-methyi-3- 
phenoxycarbonylaminopyridine (1.60 g) and triethylamine 
(2.53 q), and the mixture was refluxed for 4 . 5 hours under 
nitrogen. The mixture was cooled and poured into a mixture 
or ethyl acetate and ice water. The separated organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give l-benzylli- f 3 - . 
(pyrazol-3-yl ) benzyl ] -3- f 2, 4-bis (methyl thio) -6- 
methylpyridin-3-yl]urea (831 mg) . 

IR (KBr; : 3238, 3061, 3028, 2959, 2924, 2870, 1641, 

1564, 1495 cm -1 
NMR (DMSO-d 6 , 5) : 2.42 (6K, s, , 2.46 (3K, s), 4.49 
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(4H, br s), 6.6-6.7 (1H, m) , 6.90 (IK, s) , 7.2- 
7.8 (10H, m) , 8.29 (1H, br s) , 12.88 (1H, br s) 
APCI-MASS (m/2) : 490 (M+H + ) 

5 F.xample 10 

The mixture of N-cycloheptyl-3- ( l-tritylpyrazol-3^yl ) - 
benzylamine (14.63 g) and phenyl N- (2, 4, 6- 
trif luorophenyl) carbamate (7.64 g) and triethylamine (20 
ml) in toluene (360 ml) was stirred at 100'C for one hour. 
10 After cooling to room temperature, the reaction mixture was 
washed with water, aqueous sodium bicarbonate, water and 
brine, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel (700 g, eluting with n-hexane - ethyl acetate 
15 (4:1 to 3:1)) to give 1-cycloheptyl-l- [3- ( 1-tritylpyrazol- 
3-yl) benzyl] -3- (2, 4, 6-trif luorophenyl) urea (19.6 g). 

IR (KBr) : 2900-3600 (br) , 2927, 2858, 1635, 1607, 

1520, 1446 cm" 1 
NMR (CDC1 3 , 5) : 1.35-2.10 (12H, m) , 4.26-4.48 (1H, 
20 m) , 4.55 (2H, s), 5.57 (1H, s), 6.52-6.70 (3H, 

m) , 6.75-6.97 (2K, m) , 7.10-7.45 (16H, m) , 
7. 68-7.80 (2H, m> 

Example 11 

25 The following compounds were obtained according to 

similar manners to those of Examples 7, 8, 9 and 10. 

(1) 1-Cyclohexyl-l- [4- ( 4-f luorophenoxy ) benzyl] -3- (2, 4- 
bis (methyl thio) -6-methylpyridin-3-yl ] urea 
30 IR (KBr) : 3377, 3084, 3057, 2927, 2856, 1653, 1566, 

1533, 1497 cm" 1 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (10H, m), 2.39 (6H, s), 
2.45 (3H, s), 3.85-4.05 (1H, m) , 4.47 (2H, s), 
6.86 (1H, s), 6.93 (2H, d, J=8.5Hz), 6.95-7.05 
35 (2H, m) , 7.35 (2H, d, J=8 . 5Hz ) , 7 . 88 (1H, s) 
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APCI-MASS (m/z) : 526 (M+H + ) 

(2) l-Ben2yl-i-[4-(4-fluorophenoxy}ben2yl]-3-f2,4- 
bis (methyl thio) -6-methylpyridin-3-yI) urea 
5 IR (KBr) : 3307, 306 2/ 3029, 2999, 2922, 1735, 1660, 

1564, 1497 cm" 1 
NMR (DMSO-d 6 ; 5) : 2.42 (6H, s), 2.46 (3H, s), 4.43 
(2H, s), 4.46 (2H, s) , 6,89 (1H, s) , 6.9-7.4 
(13H, m) , 8.26 (1H, s) 
10 APCI-MASS (m/z) : 52 6 (M+H + ) 

(3) 1-Cycloheptyl-l- (4-phenoxybenzyl) -3- [2, 4- 
bis (methyl thio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3371, 2922, 2856, 1653, 1485, 1219 cm^ 
15 NMR (CDC1 3 , 5) : 1.35-2.10 (12H, m) , 2.36 (3H, s) , 

2.45 (3H, s), 2.46 (3K, s) , 4.22-4.42 (1H, m) , 
4.55 (2H, s), 5.49 (1H, s) , 6.59 (1 H/ s) , 6.95- 
7.15 (5H, m) , 7.24-7.46 (4H, m) 
APCI-MASS (m/2) : 522 (M+H + ) 



20 



25 



30 



35 



(4 ) 1-Cycloheptyl-l- [4- (4-bromophenoxy) ber. Z yl] -3- f 2, 4- 
bis (methyl thio) -6-methylpyridin-3-yl]urea 
IR (KBr) : 3377, 2924, 2852, 1668, 1481, 1238 cm" 1 
NMR (CDCI3, 6) : 1.40-2.10 (12H, m) , 2.37 (3H, s), 
2.46 (3K, s), 2.47 (3H, s), 4.25-4.40 (1H, m) , 
4.55 (2H, s), 5.47 (1H, s) , 6.60 ( IK, s), 6.80- 
7.08 (4H, m), 7.35-7.50 (4H, m) 
APCI-MASS (m/2) : 600, 602 (M+H + ) 

(5) 1-Benzyl-l- [4- (4-bromophenoxy)ben2yl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3200-3700 (br) , 2922, 1662, 1564, 1481, 
1236 cm -1 

NMR (CDCI3, 6) : 2.39 (3H, s) , 2.47. (3K, s) , 2.49 
(3H, s), 4.61 <2H, s), 4.63 (2H, s ) , 5 . 68 (IK, 
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s), 6.62 (1H, s), 6.82-7.05 (4H, m) , .7.25-7.50 
(9H, m) 

APCI-MASS (m/z) : 594, 596 (M+H + ) 

5 (6) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl ] -3- [2, 4- 

dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr ) : 3100-3700 (br) , 2926, 2856, 1668, 1597, 

1504, 1481, 1240 cm" 1 
NMR (CDC1 3 , 5) : 1.40-2.10 (12H, m) , 2.38 (3H, s) , 

0 3.79 (3H, s), 3.83 (3H, S), 4.25-4.40 (1H, m) , 
4.52 (2H, s), 5.43 (IK, s) , 6.36 (IK, s) , 6.82- 
7.06 (4H, m), 7.32-7.50 (4H, m) 

APCI-MASS (m/z) : 568, 570 (M+H + ) 

5 (7) 1-Benzyl-l- [4- ( 4-bromophenoxy) benzyl ] -3- [2, 4- 

dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr) : 3200-3400 (br) , 2997, 1637, 1595, 1506, 
1365 cm" 1 ' 

NMR (CDCI3, 5) : 2.39 (3H, s) , 3.80 (3K, s) / 3.85 
D (3K, s), 4.60 (4H, s), 5.64 (1H, s), 6.38 (1H, 

s), 6.80-7.05 (4H, m) , 7.22-7.50 (8K, m) 
APCI-MASS (m/z) : 562, 564 (M+H + ) 

F.xamnlp 12 

3 To a mixture of 1-cycloheptyl-l- f 3- ( l-tritylpyrazol-3- 

yl) benzyl] -3- (2, 4, 6-trif luorophenyi ) urea (17.6 g) and 
anisole (35 ml) was added tri f luoroacetic acid (70 ml) . 
The mixture was stirred at 60°C for 3 hours and cooled to 
room temperature. The excess trif luoroacetic acid was 

1 removed in vacuo. To the residue was added water and ethyl 
acetate. The mixture was basified with 5N-sodium hydroxide 
under ice cooling and extracted with ethyl acetate. The 
organic layer was washed with water, and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel (530 g, 
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eluting with r.-hexane - ethyl acetate (2:1 to 1:2)) to give 
1-cycloheptyl-l- [3- (pyrazol-3-yl) benzyl] -3- (2,4,6- 
trifiuorophenyDurea (10.71 g). 

IR (KBr) : 3500-2600 (br) , 2927, 2858, 1635, 1520, 
5 1448, 1248, 1120 cm -1 

NMR (CDC1 3 , 5) : 1.30-2.10 (12H, m) , 4 . 26-4 . 46 (IK, 
m), 4.59 (2H, s), 5.63 (1H, s) , 6.53-6.73 (3H, 
m), 7.30-7.50 (2H,m), 7.63 (1H, d, J=2.3Hz), 
7.65-7.80 (2H, m) 
10 APCI-MASS (m/z) : 443 (M+fT) 

To a solution of N-cycloheptyl-4- (4-f luorophenoxy) - 
benzylamine (1.57 g) in toluene (100 ml) were added 3- 
15 phenoxycarbonylamino-2,4, 6-trimethylpyridine (2.56 g) and 
triethylamine (1.52 g), and the mixture was refluxed for 3 
hours under nitrogen. The mixture was cooled and poured 
into a mixture of ethyl acetate and water. The separated 
organic layer was washed with brine, dried over magnesium 
20 sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give 1- 
cycloheptyl-1- [4- (4-f luorophenoxy ) benzyl ] -3- (2, 4, 6- 
trimethylpyridin-3-yl) urea (1.83 g) . 

IR (KBr) : 3313, 2924, 2856, 163C, 1603, 1497 cm -1 
25 NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.06 (3K, s), 

2.24 (3H, s), 4.05-4.25 (IK, m) , 4.48 (2K, s), 
6.98 (IK, s) , 6. 9-7.1 (4H, m) , 7.2-7.4 (4K, m) , 



35 



7. 66 (IK, s) 
APCI-MASS (m/z) : 476 (M+H + ) 

Example 14 

To a solution of N-cycloheptyl-4- (4-f luorophenoxy) - 
benzylamine (2.51 g) in toluene (120 ml) were added 4- 

chloro-6-methyi-2-methylthio-3-phenoxycarbonylaminopyridine 
(2.47 g) and triethylamine (2.43 g) at room temperature and 
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the mixture was refluxed for 2.5 hours under nitrogen. The 
mixture was poured into a mixture of ethyl acetate and ice 
water and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated in 
5 vacuo. The residue was purified by column chromatography 

on silica gel to give 1-cycloheptyl-l- [4- ( 4-f luorophenoxy) - 
benzyl] -3- (2-chloro-6-methyl-4-methylthiopyridin-3-yi ) urea 
(2.76 g) . 

IR (K3r) : 3371, 3299, 2924, 2852, 1655, 1576, 
10 1500 cm -1 

NMR (DMSO-d 6 , 5) : 1 . 3-1 . 8 ( 12H, m) , 2 . 4 3 ( 6H, s) , 
4.0-4.2 (1H, m) , 4.46 (2H, s), 6.9-7.5 (9H, m) , 
8.07 (1H, br s) 

15 F-xflmple 15 

To a solution of N-benzyl-3- (pyrazol-3-yl ) benzylamine 
(54.0 g) and triethylamine (143 ml) in toluene (1.35 t) was 
added 2, 4-bis (methyl thio) -3-phenoxycarbonylamino-6- 
methylpyridine (€2.4 g) at room temperature and stirred for 
20 24 hours. The resulting precipitate was collected by 
filtration and recrystallized from dichioromethane - 
methanol - n-hexane to give i-benzyl-1- [ 3- (pyrazol-3- 
yl) benzyl] -3- [2, 4-bis (methylthio) -6-methylpyridin-3-yi ] urea 
(51.0 g) . 
25 mp : 209-210°C 

IR (KBr ) : 3392, 3246, 2918, 1649, 1489, 1228, 
1093 cm" 1 

NMR (DMSO-d 6 , 6) : 2.42 (6H, s), 2.47 (3K, s), 4.49 

(4H> s), 6.66 (1H, br s) , 6.90 (IK, s) , 7.18-7.90 
30 (10H, m), 8.30 (1H, s), 12.89, 13,30 (total 1H, 

each br) 
APCI-MASS (m/z) : 4 90 (M+H + ) 

F.vample i6 

35 To a solution of N-benzyl- [4- ( 4-bromophenoxy ) benzyl] - 
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amine (1.84 g) and 2, 4, 6-trimethylphenyl-3- 
phenoxycarbonylaminopyridine (2.20 g) in N N- ' 
dimethylformamide (5C ml, was added triethylamine (2.53 c) 
and the mixture was stirred at 150'C for 3 hours under ' ' 
> nitrogen. The mixture was cooled and ethyl acetate (150 
ml was added thereto. The insoluble materials were 
filtered off, and the filtrate was washed with water and 
brine, dried over magnesium sulfate and evaoorated in 
vacuo The residue was purified by column chromatography 
on sxhca gel to give 1-benzyl-l- (4- (4-bromoohenoxy, - 
ben Z ylj-3-(2,4 / 6-trimethylpyridin-3-yl,urea "(2.51 g, 

IR (KBr) : 3406, 3313, 2929, 2856, 1714, 1632, 'l572 
1495 cm" 1 

NMR (DMSO-dg, 6) : 2 .. 08 (3H, s) , 2.26 (3H, s) , 2 35 
OH, s), 4.53 (2H, s, , 4.57 (2H, s,, 6.95-7.15 
(5h, m,, 7.3-7.6 (9H, m) , 8.05 (1 H , br s) 
APCI-MASS (m/z, : 531 (M+H + , 

Example ]7 

To a solution of N-cycloheotyl-4- (4-f luorophenoxv, - 
oenzylamine (1.25 g) in toluene (80 ml, were added 4 6- 

b,s (methyl thioJ-S-methyl-S-phenoxycarbonylaminoovrimld^e 
(1.29 g) and triethylamine (1,21 g) , and the mixture was 
refluxed for 2 hours under nitrogen. The mixture was 
poured into a mixture of ethyl acetate and ice water, and 
the separated organic layer was washed with brine, dr<ed 
over magnesium sulfate and evaporated in vacuo The 
residue was purified by column chromatography on silica gel 
to give l-cycloheptyi-l- r 4-(4-fiuorophenoxy)benzyll- 3 -(4 6 - 
bis (methyl thio,-2-methylpyrimidin-5-yl J urea (1.33 g) ' 
IR (KBr, : 3255, 2926, 2856, 1653, 1522, 1497 cm"! 

NMR (DMSO-d*, 5, • 1 4-1 9 m ?w o „ -> 

6' v* • j-.h i-y (1ZH, m, , 2.43 (6H, s,, 

2.56 (3H, s,, 3.95-4.1 (1H, m, , 4.46 (2H, S ) , ' 

6.9-7.4 (8H, m), 8.00 (IK, br s.) 

35 APCI-MASS (m/z, : 529 (M+H + , 
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Example 19 

To a. solution of 1-cycloheptyl-l- [4- (3, 5-di-tert- 
butyl-4-methoxymethoxyphenoxy) ]benzyl-3- 12, 4, 6- 
trimethylphenyi) urea (860 mg) in methanol (6.6 ml) was 
5 added cone, hydrochloric acid (0.91 mi), and the mixture 

was stirred at room temperature for 2 hours and at 40°C for 
3.5 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water, and neutralized by addition of 
saturated sodium bicarbonate aqueous solution. The 

10 separated organic layer was washed with water and brine, 

dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 1-cycloheptyl-l- [4- (3, 5-di-tert-butyl-4- 
hydroxyphenoxy) benzyl } -3- (2, 4, 6-trimethylphenyl ) urea (495 

15. mg) . 

IR (KBr ) : 3639, 3404, 3323, 2956, 2923, 2860, 1651, 

1593, 1504 cm" 1 
NMR (CDC1 3 , 5) : 1.41 (18H, s ) , i . 5-2 . 1 ( 12H, m) , 
1.98 (6H, s), 2.22 (3H, s) , 4 .25-4 . 4- { IK, in) , 
20 4.45 (2H, s), 5.03 (1H, s) , 6.80 (2H, s) , 6.86 

(2H, s), 6.93 (2H, d, J=8.5Hz), 7.35 (2K, d, 
J=8.5Hz) 
APCI-MASS (m/z) : 585 (M+K + ) 

25 Example 19 

To a solution of 1-cycloheptyl-l- [4- (4- 
. fiuorophenoxy) benzyl] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl]urea (22.11 g) in dichloromethane (150 
ml) was added dropwise a solution of m-chloroperbenzoic 

30 acid (26.51 g) in dichloromethane (600 mg) at room 

temperature, over 2 hours. The mixture was stirred at room 
temperature for 23 hours. The precipitates were removed by 
filtration and the filtrate was washed with dilute sodium 
bicarbonate aqueous solution and brine, dried over 

35 magnesium sulfate and evaporated in vacuo. The residue was 
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purified by column chromatography on silica gel to give 1- 
cycioheptyl-l-f4-(4-fluorophenoxy)ben 2 ylJ-3. [2 4 - 
bis(methvl S ulfonyl,-6-methyl Py ridin-3-yl ]urea ' (2 o. 4 , g) 

IR (KBr) : 3361, 3074, 3041, 3016, 2927, 2860, 1740, 

1664, 1500, 1325, 1159, H 28 cm" 1 
NMR (CDC1 3 , 6) : 1.5-2.2 (12H, m) , 2.66 (3H, s) , 3 19 
(3H, s), 3.30 (3H, s), 4.55 (2H, s) , 6.95-7.05 
(6H, m), 7.34 (2H, d, J=8.6Hz) 7.26 (1H, s) , 7.85 
(1H, s) 

• 10 APCI-MASS (m/z) : 604 (M+H + ) 

Example ?n 

To a solution of 1-cycloheptyl-l- f 4- (4- 
f luorophenoxy) benzyl J -3- [2, 4-bis (methyl thio) -6- 
methylpyridin-3-yl,urea (4.75 g) in dichloromethane (50 ml) 
was added dropwise a solution of m-chloroperbenzoic acid 
(3.96 g) ln dichloromethane (80 ml) at room temperature 
The mixture was stirred at room temperature for 20 hours 
The mixture was washed with dilute sodium bicarbonate 
aqueous solution and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give I-cvcloheot vl- 
1 - ^" («-fl"°rophenoxy)benzyl) -3- [2, 4-bis (methylsu^^ 
methylpyridin-3-yi]urea (2.15 g). 

25 IR (KBr) : 3251, 2927, 2858, 1738, 1651, 1498, 1055, 

1036 cm" 1 

NM* (CDCl,, 5) : 1.4-2.0 (12H, m), 2.59 (3K, s) , 2.82 
and 2.94 (total 3H, s), 2.98 (3H, s), 4.0-4.2 
(2H, m), 4.51 (2H, br s) , 6.9-7.1 (7H, m) , 7~ 2 5- 
7.35 (2H, m), 7.77-7.79 (total IK, s) 
APCI-MASS (m/z) : 572 (M+H + ) 

Ex amnio 71 

To a suspension of 1-cycloheptyl-l- T3- (i- 
t ricylpyrazol-4-yl,benzyl J -3- (2, 4, 6-^ 
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(800 mg) in anisole (2 ml) was added trif luoroacetic acid 
(6 ml) and the mixture was stirred at 100°C for 2 hours. 
The mixture was evaporated in vacuo and poured into a 
mixture of ethyl acetate and water and adjusted to pH ca. 9 
5 by addition of sodium hydroxide aqueous solution. The 

separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
cycloheptyl-1- [3- (pyrazol-4-yl ) benzyl] —3- (2,4, 6- 
10 trimethylphenyl ) urea (102 mg) . 

IR (KBr) : 3400, 3207, 2926, 2856, 1635, 1608, 
1510 cm" 1 

NMR (DMSO-d 6 , 5) .: 1.3-1.9 (12H, m) , 2.08 (6H,s), 

2.20 (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, s) , 6.83 
15 (2H, s), 7.1-7.5 (5K, m) , 7.84 (1H, s) , 8.11 (1H, 

s) , 12.95 (1H, br s) 
APCI-MASS (m/z) : 431 (M+H + ) 

Example 22 

20 The following compounds were obtained according to a 

similar manner to that of Example 1, 2, 3 or 4. 

(1) 1-Cycloheptyl-l- [4- (4-chlorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 
25 IR (KBr) : 3410, 2920, 2850, 1660, 1590, 1505, 

1485 cm" 1 

NMR.(CDC1 3/ 6) : 1.5-2.1 (12H, m) , 2.00 {6H, s), 2.22 
(3H, s), 4.3-4.45 (1H, m), 4.48 (2K, s) > 5.6-5.8 
(1H, br), 6.81 (2H, s), 6.92 (2H, d, J=8.5Hz), 
30 7.00 (2H, d, J=8.5Hz), 7.28 (2K, d, J=8.4Hz), 

7.38 (2H, d, J=8.4Hz) 



35 



(2) 1-Cycloheptyl-l- [4- (3-f luorophenoxy) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 
mp : 127-128°C 
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8-22 (3H. M. 4.30-4.50 UK, „j , 4 . SO (2H> „ _ 
5.46 .,, 6 . 60 . 6 . e8 (3H< m)> 6 ?9 

J.00-7.10 „H. 7 . 2 0- 7 .35 ,1H, 7 .36- 7 .4, 

(2H, m) 

APCI-MASS (m/z) ; 475 (M+JT) 

(2 ' 4 ' 6 - tr imethylphenyl) urea 
n>p : 14 6-14 7°c 

» (KBrJ : 2924, 2856, 1628, 1504, 1327, 1246 cm"! 

NMR (CDC1 3 , 5) ■: 1 40-2 10 m?h , w 

3 -.40 2.10 (12h, m), 2.03 (6H, s) , 

2.23 (3H/ s) , 4.30-4.50 (1H,. , 4 . 51 (2H> s) , 
5-47 (IK, s), 6.83 f 2H, s, , 6.95-7.13 ( 4H, 
7.35-7.50 (2H, mj , 7.53-7.65 (2K, m , 
APCI-MASS (m/2) : 525 (M+H + ) 

(4) ^oheptyl-l^^ 

{Z, 4, 6-trimethylphenyl) urea " ' 

mp : 125-126°C 

IR (KBr) : 3323, 2922, 2854, 1628, 1506, 1 481 c .-l. 

NMR (CDC1., 6) : 1 38-2 in ,nu , 

3' °> 1.38 2.10 (12H, m) , 1 . 99 (6H, S ), 

2.22 (3H, S)/ 4.33-4.50 (1H, m} , 4 .46 (2F, S ) 
5.46 (1H, s), 5.98 (2H, S) , 6.47 (1H , dd/ J=8 ' 3 
2.4Hz,, 6.56 (1H, d, J=2.4Hz), 6.76 (1 H , d 
J=8.3Hz,, 6.81 (2H, 3), 6.90-7. 00 ( 2H, m > , 7 ., 6 . 
7.38 (2H, m) 
APCI-MASS (m/z) : 501 (M+K + ) 

(5) l-Cycloh«ptyl-l-r4-(3,5-di-t*rt-butyl-4- 
methoxymethoxyphenoxy) ] benzyl-3- f 2, 4, 6- 
trimethylphenyl) urea 

IB (KBr) : 3406, 3323, 2956, 2924. 2862, 1641. 1589 
1504 cm" 1 
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NMR (CDCI3, 6) : 1.41 (18H, s) , 1.4-2.2 (14H, m) , 

1.99 (6H, s), 2.22 (3H, s), 3.62 and 3.65 (total 
3H, s), 4.3-4.5 (1H, m) , 4.46 (2H, s) , 4.86 and 
4.92 (total 2H, s) , 6.80 (2H, s), 6.95-7.1 (4K, 
5 m) , 7.4-7.5 (2H, m) 

(6) i-Cycloheptyl-1- [4- (4-f luorophenoxy) phenyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3425, 2925, 2860, 1670, 1610, 1500 cm" 1 
10 NMR (CDCI3, 6) : 1.3-1.7 and 1.9-2.1 (12H, m) , 2.12 

(6H, s), 2.22 (3H, s) , 4.45-4.65 (IK, m), 5.30 
(1H, br s), 6.82 (2K, S), 7.0-7.3 (8H, m) 
APCI-MASS (m/z) : 461 (M+H + ) 

15 (7) 1-Benzyl-l- [4- (4-f luorophenoxy ) benzyl ] -3- 12, 4, 6- 

trimethylphenyl ) urea 

IR (KBr) : 3307, 3062, 3030, 2918, 1633, 1608, 1510, 
1497 cm -1 

NMR (CDC1 3 , 5) : 2.00 (6H, s) , 2.22 (3H, s), 4.62 
20 (4H, s), 5.68 (1H, s), 6.82 (2H, s), 6.9-7.1 (6H, 

m), 7.3-7.45 (7H, m) 
APCI-MASS (m/z) : 469 (M+H + > 

(8) 1-Pentyl-l - [4- ( 4-f luorophenoxy) benzyl] -3- (2,4,6- 
25 trimethylphenyl ) urea 

IR (KBr) : 3292, 2958, 2920, 2856, 1632, 1608, 
1498 cm" 1 

NMR (CDC13, 6) : 0.90 (3H, t, J=6.3Hz), 1.25-1.45 

(4H, m), 1.6-1.8 (2K, m) , 2.09 (6H, s), 2.30 (3H> 
30 s), 3.39 (2H, t, J=7 . 4Hz ) , 4 . 55 (2K, s), 5.74 

(IK, br s), 6.84 (2K, s) , 6.9-7.1 (6H, m) , 7.30 
(2H, d, J=8.4Hz) 
APCI-MASS (m/z) : 44 9 (M+H + ) 
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(9) 1-Cyclohexyl-l- [4- ( 4-f luorophenoxy) benzyl ] -3- (2, 4, 6- 
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trimethylphenyl ) urea 

IR (KBr) : 3296, 2958, 2922, 2890, 1624, 1520 

1487 cm" 1 f 

NMR (CDCl-s, 6) • 1 n /irm 

-3. o> . . 1.3.-2.0 (lOri, m) , 1.99 (6K, s) 2 

OH, S), 4.25-4.45 (1H, m) , 4.47 C2 H, s) , i'54" 

,1H ' ^ S) ' 6 - 81 < 2 *' S >' 6-9-7.1 (6H, »,, 7.35 
(2H, d, j=8.5Kz) 

APCI-MASS (m/2) : 461 (M+H + ) 

(10) 1-Cyclopentyl-l- [4- ( 4 - f luorophenoxy ) benzyl J -3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3304, 3074, 2933, 2850, 1657, 1608, 
1495 cm -1 

NMR <CDC1 3 , 5) : 1.5-1.8 and 2.0-2.15 ( 8H, m) , 2 .00 
(6H, s), 2.22 (3H, s), 4.47 (2H, s), 4.7-4.9 (IK 
*), 5.35 (1H, br s) , 6.82 (2H, s) , 6.9-7.1 (6H 
m) 7 -33 (2H, d, J=8.5Hz) 
APCI-MASS (in/z) : 447 (M+H + ) 

20 (11, l-Cycloheptyl-l- r 4-(4-fluoroph e noxy)benzylJ-3-(2,4 / 6- 
trifluorophenyl, urea 

IR.. (KBr) •: 3284, 2929, 2858, 1633, 1612, 1516, 
14 97 cm -1 

NMR (CDC1 3 , 6) : i.4-2.1 (12H, m, , 4 . 25 - 4 4* (1H 

«>, 4-50 (2H, s), 5.58 (lH, s,, 6.55-6.7 (2K ,' m) , 
6.9-7.1 (6H, m), 7.25-7.4 (2H, m) 
APCI-MASS (m/z) : 487 (M+H + ) 



25 
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(12) l-Benzyl-i- f 3-(p y razol-3- y i)benzyl]-3-(2,4,6- 
trimethylphenyl) urea 

IR (KBr) ; 3404, 3207, 3060, 3029, 2967, 2918, 2858, 

1635, 1608, 1510 cm -1 
NMR (DMSO-dg, 5) : 2.09 (6H, s, , 2.21 ( 3H , si,. 4.57 
(2K, s), 6.0-6.05 (IK, m) , 6.84 (2H, s, , 7.2-7 5 
(7H, m), 7.65-7.8 (3K, m), 7.87 (1H , S ], 12. 89 
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(1H, br) 

APCI-MASS (m/z) : 425 (M+H + ) 



(13) i-Benzyl-l- [3- (pyrazol-3-yI ) benzyl ] -3- (2, 4, 6- 
5 crif luorophenyl ) urea 

IR (KBr) : 3246, 1637, 1522 cm" 1 

NMR (DMSO-d 6 , 6) : 4.54 (4H, s) , 6.65 (1H, br s) , 
7.2-7.5 (4H, m) , 7.7-7.9 (3K, m) , 8.47 (1H, br 
s), 12.90 and 13.34 (total IK, br s) 
10 APCI-MASS (m/z) : 4 37 (M+H + ) 



(14) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl] -3- (2, 4, 6- 
trif luorophenyl ) urea 

IR (KBr) : 3226, 3062, 2927, 2858, 163S, 1612, 
15 1518 cm -1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12K, m) , 4.0-4.2 (1H, m), 
4-55 (2H, s), 6.63 (1H, d, J=1.9Hz), 7.15-7.5 
(4H, m) , 7.6-7.8 (3H, m), 8.10 (1H, br s) 
APCI-MASS (m/z) : 444 (M+H + ) 

20 

(15) 1-Cyclohexyl-l^ [3- (pyrazoI-3-yl ) benzyl ] -3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3226, 2929, 2856,. 1635, 1608, 1510 err" 1 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (10H, m) , 2.08 (6K, s), 
25 2.20 (3H, s), 4.0-4.2 (1H, m), 4.57 (2H, s), 6.62 

(1H, br s), 6.83 (2H, s), 7.2-7.45 (2H, m) , 7.55- 
7.85 (3H, m) , 12.86 (1H, br s) 
APCI-MASS (m/z) : 417 (M+H + ) 



30 (16) 1-Cyclopentyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 
t rimethylphenyl ) urea 

IR (KBr) : 3188, 2956, 2870, 1635, 1608, 1510 cm" 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, . m) , 2.08 (6H, s) , 
2.20 (3H, s), 4.45-4.6 (1H, m) , 4.56 (2H, s), 
35 6.63 (1H, br s),.6.83 (2H, s) , 7.15-7.45 (2K, m) , 
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7-55-7.85 (5H, m) , 12.87 (i H , far s ; 
A.-CI-MASS (m/z) : 4 03 (M+rT) 

U7, J^'*? t * 1 -^»-«-t'«yl iW r.«,i-«. yl , b ^, ylJW 3. 
( 2 . 4 , 6- 1 r ime thylphenyl ) urea 

I« (KBr) : 3408. 3323, 3059. 3030, 2924. 2856, -64 

1608, 1562 cm" 1 
NMR (DMSO-dg, 6, : ,«. S U2H. , 2.00 ,«,, 

;:f ' 3H - ,•'* 4 -°- 4 - 2 ,1H - «-« (2h. .,. 

2H, ... . 7 .,. 7 . s (19Hi mK 7 70 (ih _ ^ ^ 
( in, s) 

■APCI-MASS (m/z) : 673 , M+H+) 

«•> j^«Wya- } - f< ., 1 -t,ityi PyrMOI . 4 . yl)bwllvl -.^ 

(2/4, 6-trimethylphenyl) urea 

(KBr) : 3406, 3323, 3057, 3030, 2924, 2854, 1640 
1568 cm" 1 

NMR (DMSO-dg, 5) 1.40-2.0 (12H, m> , 2.08 

2-20 (3H, s,, 4.05-4.25 (IH, m, , 4. 47 ( 2H s) 
6-83 (2H, », 7.05-7.15 <5H, »;,. 7. 25 (2K, d ' 
J-8.2HZ), 7.3-7.4 (HH, m , , 7.49 (2H, d , 
J-8.2HZ), 7.78 (IH, S ) , 8.07 .-i K , s) 
APCI-MASS (m/z) : 673 (M+H + ) 

(19) 1 - C ^^eptyl-l- [3 -(i- methyIpyra20 ^ 
(2, 4, 6-trimethylphenyl)urea 

IR (KBr) : 3408, 2924, 2856, 1637, 1 61C/ 1497 
1234 cm" 1 

NMR (CDC1-,, 51 • 1 3fl _-, in 

3' • J..J8 2.10 (12h, in), 1.98 > 6" S ) 

2.20 (3H, s), 3.95 (3K, s) , 4.36-4.56 (1 H ' 

(2H, 5 .48 ( iH , s) , 6.78 C 2H, s"\" 0 - 

7 -52 (4H, m), 7.62 ( IK, s) , 7.75 (!« s) 
APCI-MASS (m/z) : 445 ' (M+H*) 

(20) 1-Cycloheptyl-l- f 3- (l-methylpvrazol-3-yi , ben2yl] .3. 
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(2, 4, 6-trimethylphenyl) urea 
mp : 142-143°C 

IR (KBr) : 3346, 2924, 2854, 1630, 1502, 1246 cm" 1 
NMR (CDC1 3 , 6} : i. 35-2. 10 (12H, m) , 1 . 9" (6K, s), 
5 2.19 (3H, s), 3.95 (3H, s), 4.38-4.58 (IK, m) , 

4.55 (2H, s), 5.49 (1H, s), 6.53 (IK, d, 
J=2.2Hz), 6.77 (2K, Si, 7.30-7.50 (3K, m) , 7 . 6 
7.88 (2K, n) 
APCI-MASS (m/z) : 445 (M+H + ) 

10 

(21) 1-Cycloheptyl-l- [3- (l-methylpyrazol-5-yl) benzyl] -3- 
( 2 , 4 , 6-trimethylphenyl ) urea 
mp : 171-172°C 

IR (KBr) : 3307, 2924, 2856, 1626, 1506, 1254 cm -1 
15 NMR (CDCI3, 5) : 1.38-2.10 (12H, m) , 2.0C (6H, s) , 

2.21 (3H, s), 3.89 (3H, s), 4.30-4.50 (1H, m) , 
4.57 (2H, s), 5.46 (1H, s), 6.29 (1H, d, 
J=1.9Hz), 6.80 (2H, s), 7.25-7.56 (5H, rc) 
APCI-MASS (m/z) : 44 5 (M+H + ) 

20 

(22! 1-Cycloheptyi-l- [3- (imidazol-4-yl ) benzyl ] -3- (2, 4,6- 
trimethylphenyl) urea 

IR (KBr) : 3140 (br) , 2924, 2856, 1635, 1608, 1497 
NMR (DMSO-d 6 , 5) : 1 . 25-1 . 90 ( 12H, m) , 2.07 (6'ti, s) 
25 2.20 (3H, s), 4.07-4.27 (1H, m) , 4.52 (2H, s) , 

6.82 (2K, s), 7.08-7.80 (7K, m) , 12.13, 12.53 
(total IK, each br) 
APCI-MASS (m/z) • : 4 31 (M+K + ) 

30 (23) 1-Cycloheptyl-l- (4- (5-methyl-l, 3, 4-oxadiazol-2- 
yl) benzyl] -3- (2, 4, 6-trimethylphenyl) urea 
mp : 123-124°C 

IR (KBr) : 3319, 2924, 2856, 1622, 1500, 1243 or." 1 
NMR (CDCI3, 5) : 1.35-2.10 (12K, m) , 2.04 (6K, s) , 
35 2.22 (3K, s), 2.62 (3K, s) , 4.20-4.40 (IK, m) , 
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4-58 <2H, s,, 5.58 (1H, s,, 6.81 (2H, s) , 7.49- 
7-59 (2H, m), 7.98-8.08 (2H, m) 
APCI-MASS (m/2) : 447 (M+H + , 

.5 (24; ^Cycloheptyl-l- f 4-(5-n l ethyl-4H-l,2,4-triazol-3- 
yl ) benzyl ] -3- (2, 4 , 6- trimethylphenyl ) urea 
mp ; 142-145'C 

IR (KBr, : 2600-3700 (br, , 2924, 2856, 1633, 1608 
1558, 1504, 1238 cm -1 

10 mR fCDCl->, 6) • 1 38-9 t c / i o u , 

3'.°' ■ 1.38-2.15 (12H, m, , 1 . go (6K, s, 
2-27 (3H, s), 2,16 (3H, s, , 4.37-4.57 (i H , m) ' 
4.58 (2H, s), 5.59 UH, s) , 6.71 (2H, s), 7.45- 
7.57 (2H, m), 8.05-8.17 (2H, m) 
APCI-MASS (m/z) ; 446 (M+H + ) 

15 

(25, l-Cyclohe P tyl-l- r 4- ( 4-benzyl-5-methyl-4H-i 2 4- 

tr a azol-3-yl, b enzyl]-3-(2,4,6-trin 1 ethylphen y i,urea 
. nip : 193-194°C 

IR (KBr) : 3296 ' 2924, 2856, 1626, 1506, 1252 
20 847 cm" 1 

NMR (CDCl^, 5) • l nou , 

3, u, . l.JS 2.05 (12H, m; , 2.00 (6K, s), 

2.21 (3H, S)/ 2.39 (3H, s,, 4.20-4.40 ( iK , m, ' 

4.55 (2H, s), 5.15 (2H, s, , 5.43 (1 H , s, , 6.80 

(2H/ S> ' 6 - 9 0-7.05 (2H, m), 7.30-7.60 (7 K , m) 

25 APCI-MASS (m/z, ; 536 ( M+H +) 

(26, l-Cycloheptyl-i- f 3-(2- m ethyl-2H-tetrazol-5-yl, benzyl,- 
3- (2, 4, 6- trimethylphenyl) urea 
mp : 17S-176°C 

30 IR (KBr, : 3327, 2922, 2856, 1628, 1500, l? 55 cm"* 

NMR (DMSO-d 6 , 5, : 1.30-1.90 (12H, m) , 2.09 (6K, «, 
2.20 (3H, SJ, 4.12-4.30 ( IK, m, , 4.42 (3H s , 
4-59 (2H, s,, 6.83 (2H, s, , 7.40-7.65 (3K,' m, ' 
7.85-7.95 (1H, m) , 8.06 (1H, s, 
35 APCI-MASS (m/z, : 447 (M+H + , 
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(27) l-Cycloheptyl-1- [3- ( l-methyl-lH-tetrazoi-5-yl) benzyl] 
3- (2, 4, 6-trimethylphenyl)urea 
mp : 171-173"C 

IR (KBr) : 3323, 2924, 2854, 1626, 1502, 1444, 
1254 cm" 1 

NMR (DMSO-d 6 , 5) : 1.40-1.90 (12H, m) , 2.06 (6H, s), 
2.20 (3H, s), 4.16 (3H, s ) , 4 . 10-4 . 28 ( 1H, m) , 
4.59 (2H, s), 6.83 (2H, s), 7.54-7.80 (5H, m) 

APCI-MASS (m/z) : 447 (M+H + J 



(28 ) 1-Cyclpheptyl-l- [4- (1, 2, 4-lH-triazol-l-yl ) benzyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3310, 2924, 2856, 1639/ 1518, 1277, 
1147 cm' 1 

15 NMR (CDC1 3 , 6) : 1.40-2.10 (12H, m) , 2.07 (6H, s), 

2.22 (3H, s), 4.20-4.40 (1H, m) , 4.58 (2H, s) , 
5.49 (1H, s), 6.82 (2K, s) , 7.50-7.60 (2H, m) , 
7.64-7.74 (2H, m) , 8.11 (IK,, s), 8.55 (lH, s) 
APCI-MASS (m/z) : 432 (M+H + ) 

20 

(29) l-Cycloheptyl-1- [4- (1, 2, 3-1H- triazol- 1-yl ) benzyl] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3331, 2924, 2856, 1637, 1498, 1319, 1234, 
1034 cm" 1 

25 NMR (CDC1 3 , 6) : 1.40-2.10 (12H, m) , 2.07 (6H, s), 

2.22 (3H, s), 4.20-4,38 (1H, m) , 4.60 (2H, s), 
5.55 (1H, s), 6.83 (2H, S) , 7.52-7.61 (2H, mi , 
7.70-7.80 (2H, m) , 7.86 (1H, s), 8.00 (1H, s) 
APCI-MASS (m/z) : 432 (M+H + ) 

30 

(30) l-Cycloheptyl-1- [4- (2H-1 , 2 , 3- triazol-2-yl ) benzyl j -3- 
(2, 4, 6-trimethylphenyl) urea 

mp : 157-158 e C 

IR (KBr) : 3311, 2924, 2856, 1626, 1512, 1255,. 955, 
35 847 cm" 1 
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»« 'CDC1 3# 6, : 1.40-2.10 U2H, m} , 2 . 04 (6H , sj 
2-21 (3H, sj , 4.25-4.45 <1H, mJ , 4. 57 (2H, S} ,' 

7 82 I"' 6 - 81 (2H ' S) ' 7 - 48 - 7 ' 58 

/ -82 (2H, s)/ 8.04-8.14 (2H, m) 

APCI-MASS (m/z, : 432 (M+H + ) 

.Oil j^«^yl-l-M-(«--«hy JJ ,lp. t . lla ^. ylll>- , y . 
(2, 4, 6-trunethylphenyl) urea 

» 'KBr, : 3390, 3335, 2925, 2855, 2795 , 2360 , , 645 

1610, 1515 cm-1 
»<* (DMSO-d 6 , 6, = ,. 3 ., 9 (12H, m) , 2. 05 ,SH, s) 

15 ' t J " 8 - 5HZ) ' ,2H - d ' J-8-5HZ,, 7.3<, 

(1H, br s ) 

APCI-MASS (m/z) : 463 (M + H + ) 

(32, l-Cycloheptyl-i- r 4- ( 4^ethyl S ulfon y iaminophen y l)- 
benzyl ] -3- ( 2, 4 , 6- trimethylphenyl ) urea 



10 



20 IR (KBr) 



3400, 3340, 2975, 2925, 2860, 1640, 
1500 cn»-l 



25 



30 



35 



NMR (DMSO-dg, 6, : lm3 . lm9 (12H ; 2 . 08 ^ sj 

2-20 (3„, s) , 3.oi. (3H . s, , 4.1-4.3 ,1H, m) , 4 . 53 
(2H, s), 6.83 (2H, s, , 7.27 (2H, d, J=8.4Hz), 
7-37 (2H, d, J=8.4Hz), 7.53 (1H ( br s,, 7.55-7 7 
<4H, m) , 9.82 (1H, s). 
APCI-MASS (m/zj : 534 (M+H + , 

(33, i-cycloheptyl-i- f 4- f 2-(l-trityl-lH-tetrazol-5- 
yl ) Phenyl J benzyl J -3- (2, 4 , 6- trimethylphenyl , urea 
IR (KBr, : 3407, 3058, 3026, 2924, 2856, 1647, i 608 
14 93 cm-1. 

NMR (DMSO-d*, 6, • l 4-i « 

6' v > • 1.4-1.8 (12H, m) , 2.04 (6H, s, 

2-20 (3H, S) , 4.05-4.25 (1H, m), 4.48 <2H,' S )' 
6.83 (2H, s,, 7.04 (2H, d, J=7.9Hz>, 7.23 <2H,' d, 
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J=7.9HZ), 7.5-7.8 (5H, m) 
FAB-MASS (m/z) : 751 (M+H + ) 



(34) 1-Cycloheptyl-l- [4- (N-benzoylsulf amoyl ) benzyl ] -3- 
5 (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3415, 3361, 2924, 2858, 1632, 1593, 
1549 cm -1 

NMR (DMSO-d 6 , 6) : 1.4-2.0 (12H, m) , 2.07 (6H, s) , 

2.20 (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, s), 6.81 
10 (2H, s), 7.2-7.4 (5H, m), 7.53 (1H, br s) , 7.76 

(2H, d, J=8.0Hz), 7.88 (2H, d, J=8.0Hz) 
APCI-MASS (m/z) : 548 (M+H + ) 

(35) 1-Cycloheptyl-l- [4- (N-phenylsul fonyl carbamoyl ) benzyl ] - 
15 3- (2, 4, 6-trimethylphehyl) urea 

IR (KBr) : 3380, 3290, 3055, 2920, 2855., 1690, 1625, 

1610, 1505 cm -1 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (12H, m) , 2.07 (6H, s), 
2.21 (3H, s), 4.1-4.25 (1H, m) , 4.53 (2H,s), 
20 6.83 (2H, s), 7.38 (2H, d, J=8.2Hz), 7.65-7.8 

(4H, m), 7.82 (2H, d, J=8.2Hz), 8.00 {2H, d, 
J=6.7Hz) 
APCI-MASS (m/z) : 54 8 (M+H + ) 

25 (36) 1-Cycloheptyl-l- [4- (3-pyridylmethyl) benzyl] -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3412, 3304, 3028, 2920, 2854, 1626, 
1502 cm -1 

NMR (CDC1 3 , 6) : 1.4-2.1 (12H, m) , 1.95 (6H, s), 2.21 
30 (3H, s), 3.98 (2H, s), 4.35-4.55 (1H, m) , 4.48 

(2H, s), 5.42 (1H, s), 6.79 <2H, s) , 7.19 (2K, d, 
J=7.7Hz), 7.15-7.25 (1H, m) , 7.35 (2H, d, 
J=7.7Hz), 7.4-7.5 (1H,. m), 8.4-8.5 (2H, m) 
APCI-MASS (m/z) : 4 56 (M+H + ) 
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(37; l"Cy«Sloh;ptyl-l- t4 - ( 4-pyridyl n ethyUb.nzyll-3- (2 « 6 
trimethyiphenyl, urea ' ' 

IR fKBr) : 3 408 . 330,, 302,. 2922. 2 S56 , 1632 . 160; 
1512 cm" 1 

CCDCI3. 5, : r . M . : (I2h , -}# 1>95 (6H# . a) " 
3H, s), 3.96 (2H, .;, 4.35-4.5 (1H, », , 4 . 48 * 
a), 5. 42 (IK, s;-, 6.79 (2H, s) , 7.09 "(2H, 
<W, J-6.0, 1,6Hz), 7.20 (2H, d/ J=8.1Hz,, 7 37 
(2H,..d, J=8,lHz), 8.49 (2K, dd, J=6.0, 1.6Hz, 
APCI-MASS (m/z) : 456 (M.H + , 

(38) 1-Cycloheptyl-i- (3-be.nzyibenzyi, -3- (2, 4, 6 - 
trimethylphenyl ) urea 

<3H, s,, 3.97 (2H, 4.46 f2H , s) , ( 

»>.. 5.42 (1H, s> , 6.79 (2H, s, , 7.1-7.35 ( 9 v 
APCI-MASS (m/z) : 455 (M+H + , 



10 



0 



(39, l-Cycloheptyl-l-^^pvrazol-l-y^ethyDbenzylJ^- 
(2, 4, 6- trimethyiphenyl, urea 
mp : 150-151 °C 

» (KBr) : 3307, 2922, 2856, 1628, 1508, ^250 
750 cm -1 

NMR (CDClo, 6) • 1 38 _ ? n c , 

3' 2.05 (12H, m,, 1.97 ( 6H, s) 

2.21 (3H, s), 4. 30-4,45 (1H, nJ / 4 . 49 (2p - g) ' 

2 'ok « (2H ' 5-39 flH ' S) ' 6 - 28 (1H ' dd ' J =2-0, 

2-Ohz;, 6.79 (2H, s, , 7.15-7.28 (2K, nJ , 7.32- 

7.42 (3H, m,, 7.55 (IK, d , J=2.0Hz) 

APCI-MASS (m/z) ; 445 (M+K + , 

(40, l-Cyclohe P tyl-i-r4-(imidazol-i-yi m ethyl ) b e nzvl-3- 
(2, 4, 6- trimethyiphenyl) urea 

» <KBr, : 3329 ,br> , 292.", 28S6. 1637, 1S04 . ,, 34 
849, 735 CBT 1 " ' 
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10 



15 



NMR (CDC1 3 , 5) : 1.35-2.05 (12H, m) , 1.99 (6H, s), 

2.21 <3H, s), 4.25-4.45 (1H, m) , 4.51 (2H, s) , 

5.12 (2H, s), 5.40 (1H, s), 6.80 (2H, s), 6.89 

(1H, s), 7.10 (1H, s), 7.13-7.23 (2H, m) , 7.35- 
7.45 (2H, m) , 7.61 (1H, s) 
APCI-MASS (m/z) : 445 (M+H + ) 

(41) 1-Cycloheptyl-l-t ( e-hydroxy-2, 5, 7, 8-tetramethyl- 

chroman-2-yl) methyl] -3- (2,4, 6-trimethylphenyl ) urea 
IR (KBr) : 3313, 2924, 2858, 1740, 1643, 1610, 
1510 cm' 1 

NMR (DMSO-d 6 , 6) : 1.15 (3H, s) , 1.3-2.1 (16H, m) , 
2.55-2.65 (1H, m), 1.92 (3H, s) , 1 . 99 (3H^ s) ; 
2.02 (6H, s), 2.03 (3H, s), 2.21 (3H, s) , 3.53 
(2H, br s), 6.83 (2H, s), 7.44 (1H, br s) 

APCI-MASS (m/z) : 493 (M+H + ) 



(42) 1-Cycloheptyl-l- [4- [N- (3, 5-di-tert-butyl-4- 
hydroxyphenyl ) carbamoyl] benzyl] -3- (2, 4, 6- 
20 trimethylphenyl) urea 

IR (KBr) : 3639, 3417, 3321, 2951, 2924, 2860, 1643, 

1610, 1502 cm -1 
NMR (DMSO-d 6 , 6) : 1.39 (18H, s) , 1.4-1.9 (12H, m) , 

2.10 (6H, s), 2.21 (3H, s), 4.1-4.3 (1H, m) , 4.57 
25 (2H, s), 6.78 (1H, s), 6.85 (2H,s), 7.41 (2H, d, 

J=8.3Hz), 7.90 (2H, d, J=8.3Hz), 7.44 (2H, s), 
7.59 (1H, br s), 9.87 (1H, br s) 
APCI-MASS (m/z) : 612 (M+H + ) 

30 (43) 1-Cycloheptyl-l- [4- [N- (4-f luorophenyl ) carbamoyl j - 
benzyl] -3- (2, 4, 6-trimethylphenyl) urea 
IR (KBr) : 3280, 2926, 2856, 1643, 1610, 1549, 
1508 cm -1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m), 2.11 (6H, s) , 
35 2-21 (3H, s), 4.1-4.3 (1H, m), 4.57 (2H, s) , 6.85 
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<2H, s), 7.15-7.3 (2H, » , 7.43 (2H, d, J=8.2Hz, 
7-64 ,1H, br S ), 7.75-7.85 (2H, m), 7.90 {2H , d ^ 
J=8.2Hz), 10.22 (1H, s) 
APCI-MASS (m/z) : 502 (M+H + ) 

(44) l-CycloheptYl-i-[4- f N-(4-fluorophenyl,-N- 

; R et ^ B 1C f rbain0ylJb -^^ «. 6- Crime t hylphenyl)urea 

» (KBr, : 3321, 2951, 2923, 2860, 1638, 1606 cm"! 

NMR (DMSO-d*, 51 • 1 m «' n» , 

6' °> ■ 1.4-1.8 (12h, m), 2.01 (6H, s) , 

2.20 (3H, s), 3.30 (3H, s), 4.0-4.2 (1H, m, , 4 42 
<2H, s), 6.82 (2H, s), 7.05-7.3 <8H, m, , 7.47 
(1H, br S ) 
APCI-MASS (m/z) : 516 (M+H + ) 

(45) l-Cycloheptyl-i-f4-[(2,4-dioxothiazolidin-5- 

yl ) methyl J benzyl ] - 3- (2, 4 , 6- trime thylphenyl ) urea 

IR (KBr) 2931, 2858, 2765, 1753, 1709, 1689, 1606, 

1632, 1564, 1535, 1502, 1481 on" 1 
NMR (DMS0-d 6 , 5, : 1.4-2.1 (12H, m),2.05 (6H, s) 

2.20 ,3H, s), 3.0-3.2 (1H, m) , 3 . 3-3 . 45 (1H, m) , 
. 4-0-4.2 (1H, m), 4.47 (2H, s), 4.85-5.0 (1H, rr) 
6-82 (2H, s), 7.19 (2H, d, J=8.2Hz), 7.25 (2H, d, 
J-8.2HZ), 7.44 (1H, br s), 12.3 (1H, br) ■ 
APCI-MASS (m/z) : 494 (M+H + ) 



(46, l-Cyclohept y l-l-f4- [(2/4 _ dioxothiazolid . n _ 5 _ 

ylidene ) methyl ] benzyl ] -3- (2, 4 , 6- trime thylphenyl ) urea 
IR (KBr) : 3410, 3122, 2924, 2958, 2758, . 1743, 1707, 
1603, 1504 cm -1 

30 NMR (DMS0-d 6 , 6) : 1.4-1.9 (i 2H , m, , 2.08 (6H, s) 

2.21 (3H, s), 4.1-4.3 (1H, m, , 4.54 (2H, s), 6.84 
(2H, s), 7.44 (2H, d, J=8.3Hz), 7.56 (2H, d, 
J-8.3HZ), 7.61 (1H, brs), 7.77 (l H , s) , i/ 60 
(1H, br) . 
35 APCI-MASS (m/z) ; 492 (M+H + , 
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(47) 1-Cycloheptyl-l- [4- (2-cyanophenyl ) benzyl ] -3- (2,4,6- 
crimethylphenyl ) urea 

IR (K3r) : 3410, 3330, 2925, 2855, 2225, 1640, 1610, 
1500 cm" 1 

5 NMR (CDC1 3 , 6) : 1.5-1.8 (12H, m) , 2.02 (cH, s) , 2.21 

(3H, s), 4.35-4.55 (1H, m), 4.58 (2K, s), 5.49 
(1H, s), 6.80 (2K, £), 7.4-7.8 (8H, a} 
APCI-MASS (m/z) : 4 66 (M+K + ) 

1.0 Example 23 

The following compounds were obtained according to a 

similar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 

16 or 17. '"• 

15 (1) 1-Cycloheptyl-l- [4- (4 ' -chlorophenoxy) benzyl ] -3- [2, 4- 

bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3371, 2924, 2856, 1662, 1589, 1564, 1506, 
1485 cm" 1 

NMR (DMSO-d 6 , 5) : 1 . 35-1 . 9 (12H, m) , 2.39 (6H> s) , 
20 2.44 (3H, s), 4.0-4.2 (1H, m) , -4.46 (2H, s), 6.8 

UK, s)", 6.95-7.1 (4H, m) , 7.35-7.5 (4K, m) , 7.84 
(1H, br s) 
APCI-MASS (m/z) : 556 (M+JT) 

25 (2) 1-Cycloheptyl-l- f 4- (4-f iuorophenoxy ) benzyl ] -3- [2, 4- 

bis (methylthio) -6-methylpyridin-3-yi ] urea 
IR (KBr) : 3313, 2955, 2924, 2872, 1655, 1564, 
14 97 cm -i 

NMR (DMSO-d 6> 6) : 1.4-1.9 (8H, m) , 2.39 (6H, s), 
30 2.44 (3K, s), 4.3-4.5 (1H, m) , 4.47 (2K,s), 6.86 

(1H, s) , 6. 9-7.1 (4H, m) , 7 . 15-7 . 35 . (4H, m) , 7 .S7 
(1H, S) 

APCI-MASS (m/z) : 512 (M+H" 5 ") 



c 



35 



(3) i-Cycloheptyl-1- (3-phenoxybenzyl ) -3- [2, 4- 
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bis (methylthio) -6-methylpyridin-3-yl j urea 
IR (KBr) : 3294, 2924, 2S54, 174C, 1635, 1562, 
1493 cp. -1 

NMR (DMSO-ci 6 , 5) : 1.3-2.0 (12H, a) , 2.32 (6H, s? , 
5 2 * 43 f3H ' s - 4.0-4.2 (IK, a), 4.47 (2K, s), 6 

(IK, s), 6.9-7.45 »9K, a), 7.84 (IK, br s;- 
APCI-MASS (a/ z) : 522 (M+H + ) 

(4) I-Cycloheptyl-i-p- (4-f luorophenoxy) benzyl] -3- [2, 4- 
10 bis ' me thylthio)-6-3iethyipyridin-3-yljurea 

IR (KBr) : 3332, 3066, 2925, 2856, 1664, 1608, 1564 
1497 cm -1 

NMR (CDC1 3 , 5) : 1.45-2.05 (12K, m) , 2.34 (3K, s), 
2-45 (6H, s), 4.15-4.4 (1H, a), 4.54 (2K, s) , 
5.46 (IK, s), 6.58 (IK, s), 6.85-7.4 (8H, a) 

(5) 1- (4-Dimethylaminobenzyl )-l- (3- (pyrazoi-3-yl) benzyl }.- 
3- (2, 4, 6-trifluorophenyl) urea 

IR (KBr) : 2600-3650 (br) , 1635, 1614, 1522, 1448, 
3 ' 1352 cm -1 

, NMR (DMSO-d 6 , 6) : 2.83 (6H, s) , 4.38 (2H, s), 4.47 
(2H, s), 6.55-6.77 (3H, a) , 7.08-7.83 [9H, aj , 
8.39 (1H, s), 12.89, 13.33 (total 1H, each, br) 
APCI-MASS (m/z) : 480 (M+K + ) 

(6) 1- (2, 3, 5, 6-Tetrahydro-4H-pyran-4-yl) -1- [4- (4- 
fluorophenoxy) benzyl] -3- f2,4-bis (methylthio) -6- 
methylpyridin-3-yl ) urea 

IR (KBr) : 3294, 3064, 2956, 2926, 2848, 1655, 1562, 
14 97 cm" 1 

NMR (DMSO-c 6 , 5) : 1.55-1.85 (4K, a), 2.40 (6H, s) , 
2.45 (3K, s), 3.3-3.5 (2K, a), 3.8-3.9 (2H, a;, 
4.1-4.3 (1H, a), 4.51 (2H, s) , 6.87 (1 H , S ) , 6 ' 9 _ 
7-4 (8K, a), 7.98 (IK, br s) 
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(7) 1- (2-Phenylethyl) -1- [4- (4-f luorophenoxy) benzyl] -3- 
[2, 4-bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3294, 3062, 3026, 2924, 1655, 1562, 
14 97 cm" 1 

NMR (CDC1 3 , 6) : 2.40 (3H, s), 2.48 (3H, s), 2.51 
(3H, s), 3.01 (2H, t, J=7.8Hz), 3.61 (2H, t, 
J=7.8Hz), 4.43 (2H, s), 5.65 (1H, br s) , 6.64 
(1H, s), 6.9-7.1 (6H, m) , 7.2-7.35 (7H, m) 
APCI-MASS (m/z) : 54 8 (M+H + ) 

(8) 1- (2-Ethoxyethyl) -1- [4- ( 4-f luorophenoxy) benzyl ] -3- 
[2, 4-bis (methylthio) -6-methylpyridin-3-yl) urea 
IR (KBr) : 3298, 3063, 2976, 2926, 2881, 2856, 1664, 
1562, 1495 cm" 1 

15 NMR (DMSO-d 6 , 6) : 1.12 (3H, t, J=6.9Hz), 2.40 (6H, 

s), 2.45 (3H, s), 3.46 (2H, q, J=6 . 9Hz ) , 3 . 4-3 . 65 
(4H, m), 4.54 (2H, s) , 6.87 (1H, s) , 6.93-7.4 
(8H, m) , 7.9 (1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 

20 

(9) 1-Benzyl-l- (3-phenoxybenzyl ) -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl ] urea 

IR (KBr) : 3404, 3032, 2997, 2922, 1668, 1610, 1562, 
1500, 1452 cm" 1 

25 NMR (DMSO-d 6 , 6) : 2.35 (6H, s), 2.43 (3H, s), 4.44 

(2H, s), 4.47 (2H, 5), 6.86 (1H, s), 6.9-7.45 
(14H, m) , 8.24 (1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 

30 (10) l-Benzyl-1- [3- (4-f luorophenoxy) benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3298, 3062, 3028, 2922, 1662, 1564, 
1498 cm" 1 

NMR (CDCI3, 5) : 2.36 (3H, s), 2.46 (6H, s), 4.61 
35 (2H, s), 4.62 (2H, s), 5.66 (1H, s) , 6.85-7.4 
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(13H, m) 
APCI-MASS (m/2) : 534 (M+H + ) 

(11) l-Cycloh e ptyl-l- f .3-(pyrazol-3-yl,ben2yl]-3-[2,4- 
bis(methylthio)-6-methylpyridin-3-yl)urea 
IR (KBr ) : 3211, 3061, 2924, 2856, 1643, 1564, 1531, 
1485 cm -1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m), 2.39 (6H, S , , 

2.45 (3H, s), 4.0-4.2 (lH, m), 4.52 (2H, s), 6.6- 
6.7 (1H, m ), 6.86 (1H, s) , 7.2-7.9 (6H, m) , 12.85 
(1H, br s) 
APCI-MASS (m/2) : 496 (M+H + ) 

(12) l-Benzyl-l-[3-(i- ra ethylp y razol-3-yl)ben2yl]-3-C2,4- 
bis(methylthio)-6-nieth y lpyriclin-3-yl]urea 
mp : 165-166°C 

IR (KBr) : 3280, 2922, 1643, 1562, 1500, 1435 cm"! 
NMR (CDC1 3 , 6) : 2.36 (3H, s), 2.46 (6H, s), 3.95 

OH, s), 4.66 (4H, s), 5.70 (1H, s), 6.57 (l K# d, 
J=2.3Hz), 6.61 (1H, s), 7.22-7.45 (8H, m) , 7.72- 
7.80 (2H, m) 
FAB-MASS (m/z) : 504 (M+H + ) 

(13) l-Ben 2 yl-l- f 3- ( l-methylpyra2ol-5-yl ) ben2yl ] -3- [2,4- 
bis (methyl thio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3280, 2922, 1649, 1562, 1500, 1431, 
1390 cm -1 

NMR (CDCI3, 5) : 2.35 (3H, s) , 2.45 (3H, s), 2.46 
(3H, s), 3.88 (3H, s) , 4.64 (2H, s), 4.71 (2H, 
30 S) ' 5 ' 70 s), 6.32 (1H, d, J=1.9Hz), 6.6l' 

(1H, s), 7.20-7.55 (10H, m) 
FAB-MASS (m/2) ; 504 (M+H + ) 

(14) l-Ben2yl-l-f4-(l-methylpyra2ol-3-yl)ben2yl]-3-[2,4- 
35 bis (methylthio) -6-methylpyridin-3-yl J urea 



20 



25 
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IR (KBr) : 3305, 2922, 1659, 1564, 1489, 1338, 
1227 cm" 1 

NMR (CDC1 3 , 6) : 2.38 (3H, s), 2.47 (3H, s) , 2.49 
(3H, s), 3.96 (3H, s), 4.63 (4H, s) , 5.71 (1H, 
5 s), 6.54 (1H, d, J=2.3Hz), 6.62 (1H, s) , 7.25- 

7.47 (8H, m), 7.75-7.85 (2H, m) 
APCI-MASS (m/z) : 504 (M+H + ) 

(15) 1-Eenzyl-l- [4- ( l-methylpyrazol-5-yl ) benzyl ] -3- [2, 4- 
10 bis (methyl thio ) — 6-methylpyridin— 3— yl j urea 

IR (KBr) : 3286, 2922, 1657, 1562, 1495, 1389 cm -1 
NMR (CDCI3, 6) : 2.40 (3K, s), 2.47 (3H, s) , 2.49 
(3H, s), 3.90 (3H, s), 4 . 66 (2H, s ), 4 . 69 (2K, 
s), 5.71 (1H, s), 6.31 (IK, d, J=1.9Hz), 6.63 
(1H, s), 7.25-7.51 (9H, m) , 7.52 (1H, d, J=1.9Kz) 
APCI-MASS (m/Z) : 504 (M+H + ) 



15 



(16) 1-Benzyl-l- [4- (pyrazol-3-yl) benzyl] -3- [2,4- 
bis (methyl thio) -6-methylpyridin-3-yl ] urea 
20 mp : 150-152°C 

IR (KBr) : 3400, 3215, 2922, 1649, 1560, 1467, 
1228 cm" 1 

NMR (DMSO-d 6 , 6) : 2.44 (6H, s), 2.47 (3H, s) , 4.46 
(4H, s), 6.72 (IK, S), 6.90 (IK, s) , 7.22-7.9C. 
25 (10H, m) , 8.30 (1H, s), 12.87, 13.27 (total IK, 

each br) 
APCI-MASS (m/z) : 490 (M+K + ) 

(17) 1-Cycloheptyl-l- f 4- (pyrazoi-3-yl ) benzyl ] -3- [2, 4- 
30 bis (methylthio) -6-methylpyridin-3-yl] urea 

mp : 174-175°C 

IR (KBr) : 2690-3700 (br) , 2924, 2856, 163", 

1564, 1484, 1340, 1207, 804 err -1 
NMR (DMSO-d 6 , 6) : 1.30-1.90 (12H, m) , 2.41 (6H, s), 
35 2.-45 (3H, s), 3.95-4.15 { IK, m) , 4.49 (2K, s) , 
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6.67 (in, br sj, 6.86 <1H, s) , 7.32-7.93 (6H, «, 
12.80, 13.19 (total 1H, each br) 
APCI-MASS (m/z) ; 496 (M+H + ) 

5 nay i-M-Methox y benzyl,-i- f 3- ( p yr a 2 ol-3- y l, b en Z ylj-3- [ , 
bis (me thyl thio ) - 6-methylpyr idin-3-yl J urea 
mp : 170-173°C 

IR (KBr ) : 3394, 3250, 3101, 2920, 1664, 1562, 1483 
1223 cm" 1 

NHR (DMS0-d 6 , 5, : 2.42 (6H, s), .2.47 (3H , s) , 3 75 

OH, s)/ 4 . 41 (2Hf s)f 4 45 {2Hf s)f 6 61 (1Hf br 

S), 6.88-7.03 (3H, m) , 7.13-7.90 (7H, m) , 8 .27 
-UH, s), 12.89, 13.30 (total 1H, each br) 
APCI-MASS (m/2) : 520 (M-H + ) 



15 



(19) i-H-Fluorobenz y l,-i- [ 3-.(py r a 2 ol-3-yl ) ben 2y i]-3-f 2/ .- 

b 1S (methylthio) -6-methylpyridin-3-ylJurea 
mp : 166-168*0 

IR (KBr) : 3390, 3257, 2920, 1653, 1562, 1489, 
20 1227 cm" 1 

NMR (DMSO-d 6 , 6) : 2.42 (6H, S)/ 2.46 (3H, s) , 4.47 
(2H, s), 4.49 (2H, S ), 6.66 (1H, d , J=2.0Hz), 
6-90 (1H, s), 7.12-7.45 (6H, m) , 7.60-7.90 (3K 

m) ' e ' 3 ° (1K > ■■>' 12 -89, 13.30 (total 1H, each' 
25 br) 

APCI-MASS (m/z) : 508 (M+H + ) 

(20, 1- (4-Dimethylaminoben2yl) -l- [3 - (pyrazol-3. y i > benzyl ] - 

3- [2, 4-bis (methyl thio) -6-nethylpyridin-3-yl] urea 
30 mp : 185-188°C 

IR (KBr) : 3236, 2922, 1633, 1612, 1524, 1487, 1338, 
1219 cm"! 

NMR (DMS0-d 6 , 5) : 2.42 (6H, s), 2.47 (3H, s) . 2.89 
(6H ' S) ' 4 - 35 br s), 4.42 (2H, br s) , 6.60- 

6.76 (3H, m), 6.90 (1H, s), 7.10-7.90 (7H, m) , 
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8.23 (1H, s), 12.89, 13.30 (total 1H, each br) 
APCI-MASS (m/z) : 533 (M+H + ) 

(21) l-Benzyl-l-(4- ( l-methylpyrazol-4-yl ) benzyl ] -3- [2, 4- 
5 bis (methyl thio) -6-methylpyridin-3-yl] urea 

mp : 224-225°C 

IR (KBr) : 3217, 2922, 1655, 1566, 1498, 1456, 1228 
806 cm -1 

NMR (DMS0-d 6 , 5) : 2.43 (6H, s) , 2.47 (3H, s), 3.86 
10 (3H, s), 4.30-4.50 (4H, m) , 6.90 (1H, s) , 7.20- 

7.40 (7H, m) , 7.50-7.60 (2H, m) , 7.86 (1H, s) , 
8.13 (1H, s) , .8.28 (1H, s) 
APCI-MASS (m/z) : 504 (M+H + ) 



15 (22) 1-Cycloheptyl-l- [4- (l-methylpyrazol-4-yl)benzyl] -3- 
[2, 4-bis (methyl thio) -6-methylpyridin-3-yl J urea 
mp : 247-248°C 

IR (KBr) : 3188, 2922, 2854, 1641, 1564, 1491, 
1213 cm" 1 

20 NMR <DMS0-d 6 , 6) : 1 . 30-1 . 90 ( 12H, m) , 2.40 (6H, s) , 

2.45 (3H, s), 3.85 (3H, s) , 3.90-4.15 (IK, m) , 
4.45 (2H, s), 6.86 (1H, s) , 7.28-7.38 (2H, m) , 
7.43-7.54 (2H, m) , 7.83 (1H, s), 7.85 (1H, br s) 
8 . 10 (1H, s) 

25 APCI-MASS (m/z) : 510 (M+H + ) 



(23) l-Benzyl-l- [3- (imidazol-4-yl) benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
mp : 134-136°C 

30 IR (KBr): 2690-3700 (br) , 1637, 1562, 1490, 1228 cm" 

NMR (DMS0-d 6 , 5) : 2.43 (6H, s), 2.47 (3H, s), 4.47 
(4H, s), 6.90 (1H, s), 7.10-7.75 (11H, m) , 8.28 
(1H, s), 12.17, 12.55 . (total 1H, each br) 
APCI-MASS (m/z) : 4 90 (M+H + ) 



35 
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(24) l-Ben2yl-i-f3-(2-methyl-2H-te t ra 2 ol-5-yl,benzylJ-3- 
[2 / 4-bis(methylthio)-6-methylpyridin-3-yljurea 
IR (KBr) : 3290, 2922, 1655, 1562, 1493, 1227, 970,. 
806 cm -1 

NMR (CDC1-,, 6) • 2 <iu c y r> a-> 

3' • ^.Jy (3H, s), 2.47 (3H, s), 2.48 

f3H, s), 4.40 (3H, s), 4.67 (2H, s), 4 . 72 (2H, 
*). 5.72 (1H, s), 6.62 (1H, s) , 7.25-7.58 <7H,' 
m), 8.01-8.18 (2H, m) 
APCI-MASS (m/z) ':' 506 (M+H + ) 

(25) l-Cycloheptyl-l- ( 4-C(2,4-dioxothiazolidin-5- 
yl ) methyl ] benzyl J -3- [2, 4-bis (methyl thio) -6- 
m ethylpyridin-3-yl ] urea 

IR (KBr) : 2924, 2860, 2769, 1753, 1701, 1603, 
15 1506 cm" 1 

NMR (DMSO-d 6 , 5) : 1. 4 -1. 9 (12H, m) , 2.40 (6H, s) , 

2.45 (3H, s), 3.07 (1H, dd, J=14.0, 9.4Hz), 3.35 
(1H, dd, J=14.0, 4.3Hz), 3.95-4.15 (1H, m), 4.45 
(2H, s), 4.90 (1H, dd, J=9.4, 4.3Hz), 6.86 (1H, 
s), 7.17 (2H, d, J=8.1HZ), 7.30 (2H, d, J=8.1Hz), 
7.86 (1H, br s), 12.04 (IK, br) 
APCI-MASS (m/z) : 559 (M+H + ) 



20 



25 



30 



35 



(26.) 1-Cycloheptyl-l- [4- [ (2, 4-dioxothiazolidin-5- 

ylidene)methyl]benzyl]-3-[2,4-bis(methylthio)-6- 
methylpyridin-3-yl ] urea 

IR (KBr) : 3406, 3124, 2926, 2856, 2765, 1757, 1711, 
1635, 1599, 1487 cm" 1 

NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m, , 2.40 (6H, s) , 
2.45 (3H, S ), 4.0-4.2 (1H, m), 4.52 (2H, br s), 
6-86 (1H, s), 7.48 (2H, d, J=8 . 6Hz ) , 7 . 54 (2H, d, 
J=8.6Hz), 7.77 (1H, s), 7.96 (1H, br s) , 12.59 
(1H, br) 

APCI-MASS (m/z) ; 557 (M+H + ) 
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(27) l-3enzyl-i- [4- ( 4-f luorophenoxy) benzyl ] -3- (2,4,6- 
trimethylpyridin-3-yl ) urea 

IR (KBr) : 3294, 3030, 2922, 1632, 1605, 1498 cm -1 
NMR (DMSO-d 6 , 6) : 2.08 (3H, S) , 2.26 (3K, s) , 2.35 
5 (3H, s), 4.52 (2H, s), 4.56 <2K, s), 6.95-7.45 

(14H, n) , 8.02 {1H, br s) 
APCI-MASS (m/z). : 476 (M+H + ) 

(28) 1-Cyclohexyl-l- [4- (4-f luorophenoxy) benzyl j -3- (2, 4, 6- 
10 trimethylpyridin-3-yl) urea 

IR (KBr) : 3406, 3313, 2929, 2856, 1714, 1632, 1605, 

1572, 1495 cm -1 
NMR (DMSO-d 6 , 6) : 1.0-1.9 (10H, Itl) , 2.07 (3H, s) , 
2.24 (3H, s), 2.34 (3H, s) , 3.95-4.15 (1H, m) , 
15 4.51 (2H, s), 6.95-7.4 (6H, m) , 7.70 (1H, s) 

APCI-MASS (ra/z) : 462 (M+H + ) 

(29) 1-Cycloheptyl-l- [ 4- ( 4-bromophenoxy) benzyl ] -3- (2,4,6- 
trimethylpyridih-3-yl) urea 

20 IR (KBr) : 3310, 1632, 1504, 1483, 1238 cm -1 

NMR (CDC1 3 , 6) : 1.38-2.05 (12K, n) , 2.C4 (3K, S), 
2.20 (3H, s), 2.42 (3H, s), 4.30-4.50 (1H, m) , 
4.50 (2H, s), 5.49 (1H, s), 6.82 (IK, s) , 6.83- 
6.93 (2H, m) , 6.98-7.08 (2H, m) , 7.32-7.48 (4K, 
25 m) 

APCI-MASS (m/z) : 536, 538 (M+H + ) 

(30) 1-Benzyl-l- [3- (pyr"azol-3-yl)benzyl] -3- (2, 4, 6- 
trimethylpyridin-3-yl) urea 

30 IR (KBr) : 3236, 2924, 1645, 1564, 1493 err.' 1 

NMR (DMSO-d 6 , 5) : 2.10 (3K, s) , 2.26 . (3H, s) , 2.35 

(3H, s), 4.59 (4H, S), 6.6-6.7 (1H, mj , 6.94 (IK, 
s), 7.2-7.8 (10H, n) , 8.07 (1H, br s) , 12.89 (IK, 
br) 

35 APCI-MASS (m/z) : 426 (M+H + ) 
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( 31 ) 1-Cycloheptyl-l- [3- (l-tritylpyrazol-3-yl ) benzyl J -3- 
12,4, 6-trimethylpyridin-3-yl) urea 

IR (KBr) : 3404, 3313, 3059, 3028, 2924, 2856, 1720 

1650, 1605, 1500, 1481 cm" 1 
NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 1.96 (3K, s) , 
2.19 (3H, s), 2.33 (3H, s) , 4.1-4.3 (1H, m) , 4. 
(2H, s), 6.71 (1H, d, J=2.5Hz), 6.85 (IK, s), 
7.1-7.8 (20H, m) 
FAB-MASS (m/z) : 674 (M+H + ) 



(32) l-Benzyl-i-(4-(4-fluorophenoxy)benzyl]-3-f4,6- 
bis (methyl thio)-2-methylpyridin-5-yl] urea 
IR (KBr) : 3275, 3062, 3030, 2926, 1637, 1535, 
1479 cm -1 

15 NMR (DMSO-d 6 , 5) : 2.46 (6H, s), 2.58 (3H, s), 4.44 

(2H, s), 4.48 (2H, s), 6.95-7.4 (13H, m) , 8.39 
(1H, br s) 
APCI-MASS (m/z) : 535 (M+H + ) 



(33) l-Cycloheptyl-l-[4-(4-bromophenoxy)benzyl]-3-[4,6- 
bis (methyl thio) -2-methylpyrimidin-5-yl ] urea 
mp : 173-175°C 

IR (KBr) : 3375, 2926, 2852, 1668, 1583, 1479, 1238, 
810 cm" 1 

NMR (CDC1 3 , 6) : 1.38-2.10 (12H, m) , 2.48 (6H, s), 
2.59 (3H, s), 4.20-4.42 (1H, m) , 4.54 (2H, s) , 
5.40 (IK, s), 6.85-6.93 (2H, m) , 7 . 00-7 . 10 ' (2H, 
m) , 7.34-7.50 (4H, m) 
APCI-MASS (m/z) : 601, 603 (M+H + ) 

(34) 1-Benzyl-l- [3- (4-f luorophenoxy) benzyl] -3- [ 4, 6- 
bis (methyl thio) -2-methylpyrimidin-5-yl J urea 
IR (KBr) : 3271, 3059, 3030, 2926, 2789, 2735, 2605, 

1639, 1585, 1533, 1508 cm" 1 
NMR (CDC1 3/ 6) : 2.46 (6H, s) , 2.58 (3H, s) , 4.61 
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(4H, br s) , 5.58 (1H, s) , 6.8-7.4 (13H, m) 
APCI-MASS (m/z) : 535 (M+H + ) 

(35) 1-Gycloheptyl-l- [3- (pyrazol-3-yi) benzyl] -3- [4, 6- 
5 bis (methyl thio) -2-methylpyrimidin-5-yl] urea 

mp : 164-165-C 

IR (KBr) : 3194, 2926, 2856, 1633, 1518, 1419, 1296 
812 cm" 1 

NMR (DMSO-d 6 , 6) : 1.30-1.90 (12H, m) , 2.43 (6H, s) 
10 2.57 (3H, s), 3.95-4.15 (1H, m) , 4.53 (2H, s), 

6.65 (1H, s), 7.15-7.90 (5H, m) , 8.07 (1H, s) , 
12.86, 13.30 (total 1H, each br) 
APCI-MASS (m/z) : 497 (M+H + ) 

15 (36) l-Benzyl-l-[3-(pyrazol-3-yl)benzyl]-3-[4,6- 
bis (methyl thio) -2-methylpyrimidin-5-yl] urea 
mp : 212-213 C C 

IR (KBr) : 3388, 3265, 2924, 1653, 1524, 1487, 1390, 

1356, 1298, 1228 cm" 1 
NMR (DMS0-d 6 , 5) : 2.4 6 (6H, s) , 2.58 (3H, s) , 4.50 
(4H, s), 6.60-6.70 (1H, m) , 7.15-7.85 (10H, m) , 
8.45 (1H, s), 12.89, 13.32 (total 1H, each br s) 
APCI-MASS (m/z) : 491 (M+H + ) 

25 (37) l-Benzyl-l-[4-(4'-fluorophenoxy)benzyl]-3-[2,4- 
dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr) : 3394, 3315, 3062, 2945, 2858, 1660, 1597, 
1497 cm" 1 

NMR (DMSO-d 6 , 6) : 1.99 (3H, s), 3.80 (3H, s), 3.81 
30 (3H, s), 4.41 (2K, s), 4.45 (2H, s), 6.67 (1H, 

s) , 6.95-7.45 (13H, m) 
APCI-MASS (m/z) : 502 (M+H + ) 

(38) 1-Cycloheptyl-l- {3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
35 dimethoxy-6-methylpyridin-3-yl]urea 
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IR (KBr } : 3379, 3207, 3055, 2926, 2856, 1651, 159 
1502 caT 1 

NMR (DMSO-dg, 5) : 1.3-1.9 (12K, nJ , 2.35 (3K, s) , 
3.75 ;3H, s,, 3.76 (6K, s), 4 . 0-4 . 2 (IK, r0 , 4. 
(2K, £) , 6.55 (IE, s), 6. 6-6. 65 (IK, m) , 7.1-7. 
(5H, m; / 12.65 (IK, br s) 
APCI-MASS Im/z) : 464 (M-tH"*") 

(39) l-3enzyl-l-[3- (l-tri;:yipyrazoi-3-yi; benzyl j -3- (2,4- 
dimethoxy- 6-me thylpyr iciin- 3-yI ) urea 

IR (KBr) : 3990, 3066, 3032, 299C, 2933, 167S, 1637 

1512, 1497 cm" 1 
NMR (DMSO-d 6 , 5) : 2.36 (3H, s) , 3.72 (3H, s; , 3.74 
(3H, s), 4.46 (4H, br s), 6.64 (IK, s) , 6.73 {1~ 
d, J=2.5Hz), 7.1-7.7 (24K, m) 

(40) 1- (^-Fluorobenzyl) -1- (3- (l-T:ritylpyrazol-3-yI)benzyl] 
3- (2, 4/ 6-trif luorophenyl) urea 

IR (KBr) : 3294, 1637, 1608, 1519, 1446, 1225 en -1 
NMR (CDC1 3 , 5) : 4.58 (2H, s), 4.60 (2K, s), 5.75 
(1H, s;, 6.54 (IK, d, J=2.5.Hzi, 6 . 57-7 . 1 0 ( 6H, 
m), 7.13-7.43 (18H, rr.'. , 7.65-7.80 (2H, m) 

(41) 1-Cycioheptyl-l- (4-phenylbenzyl) -3- (2, 4, 6- 
rrimethylpyridin-3-yi ) urea 

IR (KBr) : 3402, 3023, 2924, 2854, 1738, 166C, 1603, 
1566, 14 93 cm" 1 

NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m), 2.09 (3H, s) , 
2.27 (3K, s), 2.34 (3H, s) , 4.05-4.25 (IK, m) , 
4.55 (2K, s), 6.93 (IK, s), 7.3-7.8 (9K, m) 

APCI-MASS (ir>./z} : 4 42 (M+H* ) 




ExamnlP 2 4 

The following compounds were obtained according to a 
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similar manner to that of Example 6, 12 or 21. 

(1) 1-Cycloheptyl-l- [4- (pyrazol-4-yl ) benzyl] -3- (2, 4, 6- 
trimethylphenyl) urea 
5 IR (KBr) : 3184, 2926, 2856, 1630, 1650, 1510 cm" 1 

NMR (DMSO-dg, 5) : 1.4-1.9 (12H, m) , 2.09 (6H, s) , 
2.21 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s), 
6.83 (2H, s), 7.28 (2H, d, J=8.2Hz), 7.50 (1H, br 
s), 7.56 (2H, d, J=8.2Hz), 7.87 (2H, s) 

10 

(2) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
dimethoxy-6-methylpyridin-3-yl) urea 

IR (KBr) : 3406, 3228, 3062, 3026, 2974, 1676, 1653, 
1597, 1508 cm" 1 

15 NMR (DMSO-d 6 , 6) : 2.37 <3H, s), 3.79 (3H, s), 3.80 

(3H, s), 4.47 (4H, s) , 6.65 (lH, d, J=2.7Hz), 
6.66 (1H, s), 7.2-7.5 (7H, m) , 7.65-7.8 (4H, m) 
APCI-MASS (m/z) : 458 (M+H + ) 

20 (3) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 

trimethylpyridin-3^yl ) urea 

IR (KBr) : 3400, 3224, 3055, 2929, 2856, 1714, 1633, 

1568, 1500 cm -1 
NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 2.09 (3H, s), 
25 2.26 (3H, s), 2.34 (3H, s), 4.05-4.25 (1H, mj , 

4.56 (2H, s), 6.6-6.7 (1H, m) , 6.91 (1H, s) , 7.2- 
7.5 (2H, m), 7.6-7.9 (3H, m) , 12.85 (1H, br s) 
APCI-MASS (m/z) : 432 (M+H + ) 

30 (4) 1- (4-Fluorobenzyl) -1- [3- (pyrazol-3-yl ) benzyl ] -3- 

(2, 4, 6-trifluorophenyl) urea 
mp : 204-206°C 
. IR (KBr) : 3413, 3066, 1664, 1610, 1520, 1223 cm" 1 
NMR (DMSO-dg, 6) : 4.51 (2H, s), 4.55 (2H, s), 6.65 
35 (1H, d, J=2.3Hz), 7.10-7.50 (9H, m) , 7.55-7.90 
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(2H, m), 8.46 (1H, s), 12.89, 13.30 (total 1H, 
each br) 
APCI-MASS (m/z) : 455 (M+H + ) 

(5) l-Cycloheptyl-l-[4-f2-(lH-tetrazol-5- 

yl ) phenyl ] benzyl ] -3- (2 , 4 , 6- trimethylphenyl ) urea 
IR (KBr ) : 3408, 3310, 2924, 2856, 1620, 1605, 
1506 cm -1 

NMR (DMSO-d 6 , 6) : 1.4-1.8 (12H, m) , 2 . 04 (6K, s) , 
2.20 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s) , 
6.83 (2H, s), 7.04 (2H, d, J^7.9Hz), 7.23 (2H, d, 
J=7.9Hz), 7.5-7.8 (5H, m) 
FAB-MASS (m/z) : 509 (M+H + ) 

15 ExamnlP ?S 

To a solution of 1-cycloheptyl-l- [4- (4- 

fluorophenoxy)benzyl]-3-[2,4-bis(methylsulfonyl)-6- 
methylpyridin-3-yl]urea (3.04 g) in methanol (100 ml) was 
added sodium methanethiolate (315 mg) and the mixture was 
stirred at 50"c for an hour under nitrogen. The mixture 
was cooled to 5°C and the precipitates were collected by 
filtration, washed with methanol and diisopropyl ether and 
dried in vacuo to give 1-cycloheptyl-l- [ 4- ( 4- 

fluorophenoxy) benzyl] -3- (2-methylsulfonyl-4-methylthio-6- 
25 methylpyridin-3-yl)urea (1.35 g) as a crystal. 

IR (KBr) : 3377, 3072, 2926, 2858, 1657, 1572, 1498, 
1473 cm -1 

NMR (CDC1 3 , 5) v 1-5-2.1 (12H, m) , 2.44 (3H, s), 2.54 
(3H, s), 3.23 (3H, s), 4.1-4.3 (1H, m) , 4.55 (2H, 
s), 6.98 (1H, s), 6.9-7.1 (6H, m), 7.35 (IK, d, 
J=8.6Hz) 



35 



To a stirred solution of 1-benzyl-l- [3- (pyrazol-3- 
yl ) benzyl ] -3- [2, 4-bis (methylthio) -6-methylpyridin-3-yl ] urea 
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(1 g) in dichlorome thane (8 ml) was added a solution cf m- 
chloroperbenzoic. acid (1.32 g) in dichloromethane (26 ml) 
at 0-5°C. After stirring for one hour at room temperature, 
the mixture was washed with saturated sodium bicarbonate 
5 aqueous solution, water and brine, dried over magnesium 
sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel to give 1-benzyl-l- [3- 
(pyrazol-3-yl)benzyl] -3- [2, 4-bis (methylsulf onyl ) -6- 
methylpyridin-3-yl]urea (183.0 mg) and 1-benzyl-l- [3- 
. 10 (pyrazol-3-yl) benzyl ] -3- [2, 4 -bis (methylsulf inyl) -6- 
methylpyridin-3-yl]urea (235.6 mg). 

1 -Benzyl- 1- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
bis (methylsulfonyl) -6-methylpyridin-3-yl] urea 
15 IR (KBr) : 3344, 2924, 1655, 1493, 1313, 1238, 

1136 cm' 1 

NMR <DMSO-d 6 , 5) : 2.70 (3H, s), 3.32 (6H, s) , 4.52 
(4H, br s), 6.75 (1H, br s) , 7.20-7.85 (10H, m) , 
8.13 (1H, s), 8.66 (1H, s), 12.81, 13.22 (total 
20 1H, each br) 

APCI-MASS (m/z) : 554 (M+H + ) 

1 -Benzyl- 1- (3- (pyrazol-3-yl ) benzyl ] -3- [2,4- 
bis (methylsulf inyl) -6-methylpyridin-3-yl ] urea 
25 IR (KBr) : 3217, 2922, 1651, .1495, 1236, 1038, 

960 cm"* 1 

NMR (DMSO-dg, 6) : 2 . 60-2 . 80 ( 9K, m) , 4.42-4.75 (4K, 
m), 6.71 (1H, br s), 7.15-7.85 (UK, m), 8.84, 
8.96 (total 1H, each s) , 12.93, 13.35 (total 1H, 
30 each br) 

APCI-MASS (m/z) : 522 (M+H + ) 



35 



Example 27 

To a solution of N-cycloheptyl-4- ( 4- 
f luorophenoxy)benzylamine (1.57 g) in toluene (40 ml) were 
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added 2,4-dichloro-6-methyl-3-phenoxycarbonylaminopyridine 
(1.49 g) and trie thy lamine (1.52 g) , and the mixture was 
stirred at 100'C for 3.5 hours. The mixture was ooured 
into a mixture of ethyl acetate and ice water, and the 
5 separated organic layer was washed with brine, dried over 

magnesium sulfate and evaporated in vacuo. The. residue was 
purified by column chromatography on silica gel to give 1- 

. cycloheptyl-l-[4-(4-fluorophenoxy)ben 2 yl]-3-(2,4-dichloro- 
6-methylpyridin-3-yl) urea (916 mg) . 

10 IR {KBr) 5 3365; 3275, 3062, 2927, 2858, 1653, 1581, 

1543, 1497 cm" 1 
NMR (CDC1 3 , 6, : 1.5-2.1 (12H, m) , 2.47 (3H, s), 4.2- 
4.4 UH, m), 4.53 (2H, s) , 5.89^ (1H, s), 6.9-7.1 
(6H, m), 7.14 (1H, sj, 7.36 (2H, d, J=8.7Hz) 
15 APCI-MASS (m/z) : 520, 518, 517 ( M+ H + ) 

Ex3mn1p ?s 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10-, 13, 14, 15 
0 16, 17 or 27. 

(1) l-Cycloheptyl-l-[4-(4-fluorophenoxy)ben2yl]-3-( (2- 
methoxy-4-methylthio-6-methyl)pyridin-3-yl]urea 
IR (KBr ) : 3371, 3064, 2926, 2856, 1666, 1585, 
. 1498 cm'l 

NMR (CDCI3, 6) : 1.5-2.1 (12H, m) , 2.38 (6K, s), 3.79 
(3H, s), 4.2-4.4 (1H, m) , 4.52 (2K, s), 5.66 (1H, 
br s), 6.53 (1H, s) , 6.9-7.2 (6H, m) , 7.35 (1H, 
d, J=8.7Hz) 
APCI-MASS (m/z) : 52 4 (M+H + ) 



(2) 



l-Benzyl-l-f4- (4-f luorophenoxy) benzyl ] -3- (2-chloro-4- 
methylthio-6-methylpyridin-3-yl) urea 
IR (KBr) : 3294, 3061, 3030, 2924,. 1651, 1576, 
1497 cm -1 
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NMR {CDCI3, 6) : 2.42 (3H, s) , 2.47 (3H, s), 4 . 61 
(2H, s), 4.63 (2H, s), 5.96 (1H, s), 6.82 (1H, 
s), 6.9-7.1 (6H, m), 7.25-7.45 (7H, m) 

5 (3) l-Ben2yl-l-[3-(l-methylpyrazol-4-yl)ben2yl]-3-[2,4- 

bis (methyl thio) -6-methylpyridin-3-yl] urea 
mp : 137-138°C 

IR (KBr) : 3255, 2922, 1651, 1562, 1493, 1228, 
982 cm -1 

10 NMR (DMSO-d 6 , 5) : 2.42 (6H, s), 2.47 (3H, s), 3.87 

(3H, s), 4.66 (2H, br s), 4.48 (2H, br s), 6.90 
(1H, s), 7.13 (1H, d, J=7.4Hz), 7.20-7.56 (8H, 
m), 7.81 (1H, S), 8.06 (1H, s),' 8.29"Ti"H, s) 
APCI-MASS (m/z) : 504 (M+H + ) 

15 

(4) l-Cycloheptyl-l-f3- ( l-methylpyrazol-4-yl ) benzyl ] -3- 
[2, 4-bis (methylthio)-6-methylpyridin-3-ylJurea 
mp : 197-198°C 

IR (KBr) : 3290, 2924, 2854, 1653, 1485, 1227 cm -1 
20 NMR (DMSO-d 6 , 5) : 1.25-1.90 (12H, m) , 2.40 (6H, s) , 

2.45 (3H, s), 3.87 (3H, s), 3.98-4.17 (lH,m), 
4.48 (2H, br s), 6.87 (1H, s), 7.15 (1H, d, 
J=7.5Hz), 7.27 (1H, dd, J=7.5, 7 . 5Hz ) , 7.38 (1H, 
d, J=7.5Hz), 7.52 (1H, s) , 7.80 (1H, s), 7.90 
25 (1H, br s) , 8.04 (1H, s) 

APCI-MASS (m/z) : 510 (M+H + ) 

(5) 1- (2-Methoxybenzyl) -1- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
bis (methyl thio) -6-methylpyridin-3-yl ] urea 
30 IR (KBr) : 3220, 2922, 1649, 1562, 1491, 1240cm- 1 

NMR (DMSO-d 6 , 5) : 2.41 (6K, s), 2.46 (3H, s) , 3.73 
(3H, s), 4.44 (2H, br s), 4.53 (2H, br s), 6.67 
(1H, br s), 6.88 (1H, s ) , 6 . 90-7 . 05 (2H, m) , 
7.15-7.90 (7H, m), 8.19 (1H, br s) , 12.89, 13.30 
35 (total 1H, each br) 
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APCI-MASS (m/z) : 520 (M+H + ) 



.(6) ^^-Methoxybenzyl,-!-^^^ ,. 
™P : 165-166°C 

» (KBr, : 3400, 3248, 3099, 2926, 1664, 1483, 1225 
1049 cm" 1 

6 ' 2-41 (6H ' S) ' 2 ' 46 (3H, s), 3.75 

OH s), 4.46 (2H , br s) , 4.50 (2H, br s) , 6 . 58 - 
6-72 (1H, m>, 6.74-6.95 (4H, zn, , 7.15-7.85 (6H, 
^.8.28 (1H, s), 12.87, 13.29 (total IK, each 

APCI-MASS (m/z) : 5 20 (M + H + ) ~" 

(7, ^zyl-l-^-^a^ 

meth y ichio-6-m e th y ipyridin-3-ylJurea 

IR (KBr, : 3230, 2922, 1647, 1576, 1497, 1338, 1279 
1232 cm-1 

NMR (DMSO-dg, 6) : 2.45 (6K, s , , 4.51 (4H, b , s) 

6.57-6.70 (1H, 7.16 (IK, a), 7.17-7.85 ilOH 

»>' 8.52 (1H, S ;, l 2 . 89/ 13 . 3I (total - 
br) 

APCI-MASS fm/z, : 4 78, 480 (M + H + ) 

(8) l-«*-M«1:hoxybenzyl,-i-f4- ( 4-£luoroph.noxy)be^yii.3. 
T2, 4-bas (methyl thio) -6-methylp y ridin-3- y i J u . ea 
mp : 130-131 "C 

IR (KBr) : 3404, 2995, 2924, 2833, 1674, 1610, 156, 

1493, 1250, 1211 cm" 1 

NMR (CDClo, 5) • 2 30 nK el -> „o 

3' u ; • ^.J- (3h, s), 2.49 (3H, s), 2 51 

<3H, s), 3.81 ( 3H/ s), 4.56 (2H, s), 4.58 (2K 
5.72 (1H, s), 6.64 (1H, s), 6.85-7.12 (8h' 
m), 7.20-7,38 (4K, m, 
APCI-MASS (m/z) • 564 (M+ H + ) 
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(9) l-Benzyl-l-(4- (4-fluorophenoxy)benzyl] -3- (2,4- 
dichloro-6-methylpyridin-3-yl) urea 

IR (KBr) : 3302, 3066, 3032, 2924, 1639, 1582, 1543, 
1497 cm" 1 

5 NMR (CDC1 3 , 5) : 2.48 (3H, s), 4.53 (2H, s) , 4.64 

(2H, s), 6.C5 (1H, br s) , 6.9-7.4 (14H, m) , 
APCI-MASS (m/z) : 514, 512, 510 iM+ITj 

(10) 1- (3-Phenylpropyl) -1- [4- ( 4 -f luorophenoxy ) benzyl] -3- 
10 [2, 4-bis (methylthio) -6-methylpyridin-3-yl] urea 

IR (KBr) : 3290, 2922, 1649, 1562, 1497, 1211, 
1093 cm" 1 

NMR (CDCI3, 6) : 1.92-2.13 (2H, m) , 2 . 38 (3H, s) , 
2.48 (3H, s), 2.49 (3H, s), 2.68 (2K, t, 
15 J=7.7Hz), 3.39 (2H,C J=7.6Hz), 4.57 (2H, s), 

5.57 (1H, s), 6.63 (1H, s), 6.87-7.10 (6H, m) , 
7.10-7,37 (7H, m) 
APCI-MASS (m/z) : 562 (M+Sft) 

20 (11! 1- (2-Phenylethyl)-l-f3- (pyrazoI-3-yl ) benzyl ] -3- [ 2 , 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3209 (br) , 2922, 1647, 1562, 1491, 1336, 
1238 cm" 1 

NMR (DMSO-d 6 , 5) : 2.42 (6H, s), 2.47 (3K, si,. 2.80- 
25 2.98 (2H, m) , 3.35-3.54 (2K, m)., 4.44 (2K, S), 

6.65 (1H, br s), 6.90 (1H, s), 7.10-7.45 (7H, m) , 
7.45-7.83 (3H, m) , 8.13 (1H, s), 12.87, 13.30 
(total 1H, each br) 
APCI-MASS (m/z) : 504 (M+H + ) 



(12) 1- [ (S) -1-Phenylethyl] -1- [4- ( 4- f luorophenoxy) benzyl] - 3- 
[2, 4-bis (methylthio) -6-methylpyr idin-3-yi ] urea 
IR (KBr) : 3373, 3310, 29"S, .2924, 1660, 1562, 1497, 



1246, 1211 cm 1 



35 NMR (CDCI3, 6) : 1.63 (3H, d, J=7.1Hz), 2.37 ;3H, s), 
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2.4 6 f3H, si, 2.47 (3K, s) # 4.27 (IK, d, 
J=17.2Hz)>. .4. 50 (IK, d, J«17.2Hz), 5.53 { IK, si, 
5.75-5.92 (IK, n) , 6.50 (IK, s) , "5.88-7.13 fcK, 
m) , 7.22-7. 5C (7K. m! 

APCI-MASS (ra/z) : 546 JM*:-:"; 

[aj|° : -61.0° (C =1.02, CKCi 3 ) 

(13) l-( (R) -l-Phenylethylj -1-f 4- (4-f iucrcphenoxy) benzyl 1-3- 
12, 4-bis (methylthic) -6-rcethylpyridin-3-yl j urea 
IR (KBr) .- 3369, 3309, 2975, 2924, 1659, 1552, 1497, 

124 6, 1211 err" 1 
NMR (CDC1 3 , 6) •: 1.63 (3H, d, J=7.1Hz;, 2.37 :3K, s), 
2.46 (3K, s), 2.47 (3H, s), 4.27 flH, d, 
J=17.2Hz), 4.50 (IK, d, J=17.2Kz), 5.53 (IK, si, 
5.75-5.32 (IH, n) , 6.60 (IK, s ; , 5. 88-7. 10 (6K, 
m) , 7.22-7.50 (7K, n) 
APCI-MASS (m/z) : 548 (M+I-T") 
i'ajg 9 : +6 2.2° (C =1.02, CKCI3) 

(14) 1 - Cycl ohep t y 1 - 1 - [ 4 - { 4 - f 1 uo ropher.ox y ) ben z y 1 } - 3 - • 4 - 
chloro-2-me.thylthic-6-methyipyridin-3-yi) urea 
IR (KBr) : 3371, 3275, 3062, 2926, 2856, 1653, 1560, 
14 98 cm" 1 

NMR (CDCI3, 5) : 2.4-2.1 (12K, :r.) , 2.44 (3K, s) , 2.47 
(3K, s), 4.25-4.45 ( IK, n) , 5.61 (2K, s. , 6.89 
(IK, s), 6.9-7.2 (6K, n), 7.37 (2K, d, J=S.6Kz) 

APCI-MASS (ir./z) : 530, 528 (M+K+) 

(15) l-Benzyl-l- [4- (4-f luorophenoxy) benzyl ] -3- • 4-chloro-2- 
:nethylthio-6-methylpyridin-3-yl > urea 
IR (KBr) : 3275, 3062, 3030, 2924, 1645, 1560, 
14 97 cir" 1 

NMR (CDCI3, 6) : 2.46 (3K, s), 2.49 (3K, s), 4 . 61 

(2H> sj, 4.63 (2K, s), 5.80 (IK, br s) , 6.9-7.1 
(7K, ro) , 7.25-7.4 (7H, m) 
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APCI-MASS (m/z) : 524, 522 (M+H + ) • 

(16) i-Cycloheptyl-l-[4-<4-bromophenoxy)benzyl]-3-[2- 
chloro-4-methylthio-6-methylpyridin-3-yl ) urea 
mp : 105-107-C 

IR (KBr) : 3379, 2926, 2854, 1668, 1579, 1483, 
1238 cm -1 

NMR (CDC1 3 , 5) : 1.38-2.08 (12H, m) , 2.41 (3H, s) , 
2.48 (3H, S), 4.20-4.40 (1H, m) , 4 . 54 (2H, S) , 
5.76 (1H, s), 6.82 (1H, s), 6.82-6.93 (2H, m) , 
10 6.95-7.08 (2H, m) , .7 . 32-7 . 50 (4H, m) 

APCI-MASS (m/z) : 588, 590, 592 <M+H + ) 

(17) l-3enzyl-l- [4- (4-broiiiophenoxy) benzyl ] -3- [2-chloro-4- 
methylthio-6-methylpyridin-3-yl]urea 

15 ir (KBr) : 3280, 3030, 2920, 1651, 1578, 1504, 1435, 

1236, 804 cm -1 

NMR (CDC1 3 , 5) : 2.43 (3K, s), 2.49 (3H, s) , 4.63 

(2H, s), 4.64 (2H, s) , 5.93 (1H, s) , 6.84 (1H, 
s), 6.84-6.94 (2K, m) , 6.94-7.07 (2H, m) , 7.22- 
20 "7.50 (9K, m) 

APCI-MASS (m/z) : 582, 584, 566 (M+K + ) 

(18) l-Cycloheptyl-l-[3-(pyrazol-3-yl)benzyl]-3-[2-chloro- 
4-methylthio-6-methylpyridin-3-yl]urea 

25 mp : 165-166°C 

IR (KBr) : 3205, 2926, 2856, 1624, 1572, 1491, 
804 cm -1 

NMR (DMSO-d 6 , 5) : 1.30-1.90 ( 12H, m) , 2 . 43 ( 6K, s) , 
4.00-4.18 (1H, m), 4.53 <2H, br s), 6.55-6.67 
30 (1H, m), 7.12 (IK, s) , 7.20-7.83 (5H, m) , 8.11 

(1H, br s), 12.85, 13.28 (total 1H, each br s) 
APCI-MASS (m/z) : 4 84, 48 6 (M+H + ) 
py^mnle 29 

The following compound can be obtained by treating 1- 
35 benzyi-1- [3- (pyrazol-3-yl ) benzyl ] -3- [ 2 , 4-bis (methylthio) -6- 
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methylpyridin-3-yl]urea with hydrochloric acid or 
hydrochloride in a conventional manner, 

l-3enzyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
bis (methyl thio) -6-methylpyridin-3-yl ] urea-hydrochloride 

5. 

Example 30 

The following compound can be obtained by treating 1 
benzyi-1- [3- (pyrazol-3-yl) benzyl j -3- [2, 4 -bis (methyl thio ) - 
methylpyridin-3-yl] urea with sulfuric acid in a 
0 conventional manner. 

l-3enzyl-l- [3- (pyrazol-3-yi ) benzyl ] -3- 12, 4- 
bis (methyithio) -6-methylpyridin-3-yl ] urea-sulf ate 

Example 31 

5 The following compound was obtained according to a 

similar manner to that of Example 19. 

1-Benzyl-l- [ 4- ( 4-f luorophenoxy ) benzyl ] -3- [2,4- 
bis (methylsulf onyl ) -6-methylpyridin-3-yl ] urea 

IR (KBr ) : 3348, 3066, 3030, 2927, 1734, 1668, 1610, 

1583, 1497 cm" 1 
NMR (CDCI3, 6) : 2.67 (3K, s), 3.20 (3K, s), 3.32 

(3H, s), 4.6-4.7 (4H, m) , 6.9-7.1 (6H, m) , 7.3- 
7.5 (2H, m), 7.62 (1H, br s), 7.88 (1H, s) 
APCI-MASS (m/z) : 598 

Example 32 

The following compound was obtained according to a 
similar manner to that of Example 29. 

1-Cycloheptyl-l- [4- ( 4-f luorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylpyridin-3-yl ) urea hydrochloride 

mp: 176-178°C 

NMR (DMS0-d 6 , 5) : 1.35-1.9 (12H, m) , 2.32 (3H, s) , 
2.52(3H, s), 2.65 <3H, s), 4.1-4.3 (1H, m) , 4.53 
(2H, s), 6.95-7.4 (8H, m) , 7.61 (IK, s), 8.30(1H, 
br s) 
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CLAIMS 



1 . A compound of the formula 



O 

R 1 - (CHo )„-.\ T -C-NK-R J 

2 " \ 7 
R 



wherein 

R 1 is a group of the formula 



(in which 

R 4 is aryl which may have suitable 

substituent (s) , or heterocyclic group which 
may have suitable substituenr is) , and 

C 
I 

Y is bond, lower alkylene, -S-, -O-, -C-, 

=CH-, -CONH-, -N-CO-, (in which R 7 is lower 

R 7 alkyl) , 

-NHS0 2 -, -S0 2 NH-, -S0 2 NHCC- or -CONHSC 2 -) ; 
cr 

thiazolyl, iiaidazolyl, pyrazolyl, pyridyl, 
thienyl, furyi, isoxazolyl or chromanyi, each cf 
which may have suitable substituent (s) ; 

R 2 is lower alkyl, lower alkoxy (lower ) alkyl, 

cycloalkyl, ar (lower) alkyl which may have 
suitable substituent (s) , heterocyclic group or 
heterocyclic (lower) alkyl, 

R 3 is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable 
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substituent (s) , and 
n is 0 or 1, 

and a pharmaceutical^ acceptable salt thereof. 

A compound of claim 1, wherein 
R 1 is a group of the formula : 



(in which 

R 4 is phenyl which may have 1 to 3 substituent (s) 
selected from the group consisting of 
halogen, lower alkyl, di (lower) alkylamino, 
protected amino, cyano, heterocyclic group 
which may have mono (or di or tri)- 
ar (lower) alkyl, hydroxy, protected hydroxy 
and mono (or di or tri) halo (lower) alkyl ; 
or thienyl, pyrazolyl, imidazolyl, 
triazolyl, pyridyl, pyrrol yl, tetrazolyl, 
oxazolyl, thiazolyl, oxadiazolyl, 
piperazinyl, thiazolidinyl or 
methylenedioxyphenyl, each of which may have 
1 to 3 substituent (s) selected from the 
group consisting of lower alkyl, mono (or di 
or tri )ar (lower) alkyl and oxo; 

O 

Y is bond, lower alkyl ene, -S-, -0-, -c-, =ch-, 
-CONH-, -N-CO- (in which R 7 is lower alkvl) 
R ' 

-NHS0 2 -, -S0 2 f«i-, -S0 2 NHCO- or -CONHSO,-) ; 



or 



thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
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thienyl, furyl, isoxazolyl or chromanyl, each of 
which may have 1 to 5 substituent (s ) selected 
from the group consisting of lower alkyl, 
hydroxy, protected hydroxy, phenyl, halophenyl, 
phenylthio and pyrrolyl; 
R 2 is lower alkyl; lower alkoxy ( lower ) alkyl; 

. cyclo (C3-C7) alkyl; phenyl { lower ) alkyl which may 
have 1 to 3 substituent is) selected from the 
group consisting of halogen, lower alkoxy and 
di (lower alkyl) amino; tetrahydropyranyi ; or 
furyl (lower) alkyl; 
R 3 is. phenyl which may have 1 to 3 substituent (s) 

selected from the group consisting of lower alkyl 
and halogen; pyridyl or pyrimidinyl, each of 
which may have 1 to 3 substituent (s) selected 
from the group consisting of lower alkyl, lower 
alkylthio, halogen, lower alkoxy, lower 
alkylsulf inyl and lower alkylsulf onyl . 

A compound of claim 2, wherein 
R 1 is a group of the formula : 

(in which 

R 4 is phenyl which may have 1 to 3 substituent (s) 
selected from the group consisting of 
halogen, lower alkyl, di ( lower ) alkylamino, 
acylamino, cyano, tetrazolyl which may have 
monofor di or tri) phenyl (lower ) alkyl, 
hydroxy, lower alkoxy (lower ) alkoxy and 
mono (or di or tri) halo (lower) alkyl; or 
thienyl, pyrazolyl, imidazolyl, triazolyl, 
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pyridyl, pyrrolyl, tetrazo-lyl, oxazolyl, 
thiazolyl, oxadiazolyl, piperazinyl., 
thiazolidinyl or methylenedioxyphenyl, each 
of which may have one or two substituent (s ) 
selected from the group consisting of lower 
alkyl, phenyl (lower) alkyl, triphenyl (lower ) - 
alkyl and oxo; 



0 



X ° Y is bond, lower alkylene, -S-, -o-, -c-, =CH-, 

-CONH-, -N-CO- (in which R? is i ower alkyl) 
R 

-NHS0 2 -, -S0 2 NH-, -S0 2 NHCO- or -CONHS0 2 -) ; 
or 

15 thiazolyl, imidazolyl, pyrazolyl, pyridyl, 

thienyl, furyl, isoxazolyl or chromanyl, each of 
which may have 1 to 5 substituent (s) selected 
from the group consisting of lower alkyl, 
hydroxy, acyloxy, phenyl, halophenyl, phenylthio 
20 and pyrrolyl; 

R is lower alkyl; lower alkoxy (lower) alkyl ; 

cyclo(C 3 -C 7 ) alkyl; phenyl (lower ) alkyl which may 
have one or two substituent (s) selected from the 
group consisting of halogen, lower alkoxy and 
di (lower alkyl ) amino; tetrahydropyranyl ; or 
furyl (lower) alkyl; and 
is phenyl which may have two or three 

substituents selected from the group consisting 
of lower alkyl and halogen; pyridyl or 
30 Pyrimidinyl, each of which may have two or three 

substituents selected from the group consisting 
of lower alkyl, lower alkylthio, halogen, lower 
alkoxy, lower alkylsulf inyl and lower 
alkylsulfonyl. 



25 

R 3 



35 



WO 96/10559 



ri. i;JI73IUl>Oi 



- 214 



4. 



A compound of claim 3, wherein 
R 1 is a group of the formula : 



R 




(in which 

R 4 is phenyl; halopheny; lower alkylphenyi; 
di (lower) alkyiaminopheriyl; lower 
al ky 1 sul f ony 1 aminopheny 1 ; cyanopheny 1 ; 
tetrazolylphenyl; (triphenyl (lower) - 
alkyltetrazolyl) phenyl; trihalo (lower ) - 
alkylphenyl; phenyl having two lower alkyl 
and hydroxy; phenyl having two lower alkyl 
and lower alkoxy (lower ) alkoxy; thienyl; 
pyrazolyl which may have lower alkyl or 
triphenyl (lower) alkyl; imidazolyl; triazolyl 
which may have one or two substituent(s) 
selected from the group consisting of lower 
alkyl and phenyl (lower ) alkyl ; pyridyl; 
pyrrolyl; tetrazoiyl which may have lower 
alkyl or triphenyi (lower) alkyl; cxazolyl; 
lower alkylthiazolyl; lower alkyloxa- 
diazolyl; lower alkylpiperazinyl ; 
dioxothiazolidinyl; or 
methylenedioxyphenyl] ; and 



-CONH-, -N-CO- (in which R 7 is lower alkyl) , 



O 




-NHS0 2 -/ -S0 2 NH-, -S0 2 NKCO- or -CONHS0 2 -) ; 
halophenylthiazolyl; phenylimidazolyl ; 
phenylpyrazolyl; phenylpyridyl ; 
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phenyl thiopyridyl; pyrrblylpyridyl; 

phenyl thienyi; phenylfuryi; phenylisoxazolyl; or 

chromanyl having 4 lower alkyi and hydroxy; 



R is lower alkyl, lower alkoxy (lower) alkyl, 
cycio (C 3 -C 7 ) alkyl, phenyl (lower ) alkyl, 
halophenyl (lower) alkyl, lower 
alkoxyphenyl (lower) alkyl, di.dower 
alkyl) aminophenyi (lower) alkyl , tetrahydropyranyl 
or furyl (lower) alkyl, and 
R 3 Is pyridyl having two lower alkyl thio and lower 
alkyl; pyridyl having halogen, lower alkyl and 
lower alkylthio; tri (lower alkyl ) pyridyl; 
pyridyl having two lower alkoxy and lower alkyl; 
pyridyl having lower alkoxy, lower alkylthio and 
lower alkyl; pyridyl having, two lower alkyl- 
sulfinyl and lower alkyl; pyridyl having two 
lower alkylsulfonyl and lower alkyl; pyridyl 
having lower alkylthio, lower alkoxy and lower 
alkyl; pyridyl having lower alkylsulf inyl, lower 
alkylsulfonyl and lower alkyl; pyridyl having 
lower alkylthio, lower alkylsulfonyl and lower 
alkyl; pyridyl having two halogen and lower 
alkyl; di ( lower ) alkoxypyrimidinyl ; or pyrimiainyi 
having two lower alkylthio and lower alkyl. 

5. A compound of claim 4, wherein 
R 1 is a group of the formula : 




(in which R 4 * is phenyl or halophenyl, and 



Y is -0-) , 
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R 2 is cyclo (C3-C7) alkyl or phenyl ( lower ) alky 1, 
R 3 is phenyl having two lower alkylthio and lower 

alkyl; tri (lower alkyl ) pyridyl ; pyridyl having 
two halogen and lower alkyl; pyridyl having 
5 halogen, lower alkyl and lower alkylthio; pyridyl 

having lower alkylthio, lower alkoxy and lower 
alkyl; pyridyl having lower alkylthio, lower 
aikylsulfonyl and lower alkyl; pyridyl having two 
lower aikylsulfonyl and lower alkyl; or 
10 pyrimidinyl having two lower alkylthio and lower 

alkyl; and 
n is 1. 

6. A compound of claim 5, wherein 
15 R 1 is a group of the formula : 



20 



(in which R 4 is halophenyl, and 
Y is -0-) ,' 
is cyclo (C3-C7) alkyl, and 



R 2 

R 3 is tri (lower alkyl) pyridyl;. or 



25 pyridyl having two lower aikylsulfonyl and lower 

alkyl. 

7. A compound of claim 4, wherein 
R 1 is a group of the formula : 



30 



35 



(in which R 4 is pyrazolyl and 
Y is bond) , 
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R 2 is phenyl (lower) alkyl, lower 

aikoxyphenyl (lower) alkyl, halophe.nyl (lower) alkyl, 

da (lower) alkylaminophenyl (lower) alkyl or 
cyclo(C 3 -C ? ) alkyl, 

R 3 is pyridyl having two lower alkylthio and lower 
alkyl; pyridyl having halogen, lower alkvl and 
lower alkylthio; or cyrimidinyl having two lower 
alkylthio and lower alkyl; and 
n is 1. 

8. A compound of claim 7, wherein 
R- is a group of the formula : 



r< 



-O- 



(in which R 4 i s pyrazolyl, and 
Y is bond) , 
R is phenyl (lower) alkyl, and 

R 3 is pyridyl having two lower alkylthio and lowe' 
alkyl. 

9. A process for preparing a compound of the formula 



• . . 0 
R 1 -(CH 2 ) n -N-C-NK-R 3 
R2 



wherein 

R 1 is a group of the formula 
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A 



(in which 

R 4 is aryi which may have suitable 

substituent (s) , or heterocyclic group which 
may have suitable substituent (s ) , and 

0 

8 

Y is bond, lower alkylene, -S-, -O- , -C-, =CK- 
-CONH-, -N-C0-, (in which R 7 is lower 

j{7 alkyl}, 
-NHS0 2 -/ -S0 2 NH-/ -S0 2 NHCO- or -C0NHS0 2 -; ; 
or 

thiazolyl, imidazolyi, pyrazolyi, pyridyi, 
thienyl, furyl, isoxazolyl or chromanyi, each of 
which may have suitable substituent (s) ; 

R 2 is lower alkyl, lower alkoxy (lower ) alkyl, 

cycloalkyl, ar (lower ) alkyl which may have 
suitable substituent (s) , heterocyclic group or 
heterocyclic (lower) alkyl, 

R 3 is aryl which may have suitable substituent ( s } or 
heterocyclic group which may have suitable 
substituent is) , and 

n is 0 or 1, 

or a salt thereof, 

which comDrises 



(1) reacting, a compound of the formula 

R 1 -(CH 2 )n-NK 

R 2 
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wherein R 1 , r 2 and n are each as defined above, 
or a salt thereof with a compound of the formula : 

0=C=N-R 3 

wherein R 3 is as defined above, 

or a salt thereof to give a compound of the formulc 



R 1 - (CH 2 ) n -N-C-NH-R 3 
R2 



wherein R 1 , R 2 , R 3 and n are each as defined above, 

or a salt thereof, 

or 



(2) subjecting a compound of the formul. 



R 1 - (CH 2 ) n -NH 
" R 2 



wherein R 1 , R 2 and n are each as defined above, 
or a salt thereof and a compound of the formula : 

H 2 N-R 3 

wherein R 3 is as defined above, or a salt thereof to 
formation of ureido group to give a compound of the 
formula : 
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O 

R 1 - (CH 2 ) n -N-C-NH-R 3 

R2 



wherein R 1 , R 2 , R 3 and n are each as defined above, 
or a salt thereof, 

(3) subjecting a compound of the formula : 



O 

1 II o 

R - (CH 2 ) n -N-C-NH-R^ 

R 2 



wherein R 1 , R 2 and n are each as defined above, and 

R | is pyridyl having two lower alkylthio and 
lower alkyl, 

or a salt thereof to oxidation reaction to give a 
compound of the formula : 

O 

R 1 - (CH 2 ) n -N-C-NH-Rj3 
'2 



wherein R 1 , R 2 and n are each as defined above, and 
R b is Pyridyl having two lower alkylsulfonyl 
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and lower alkyl; pyridyl having two 
lower alkylsulfinyl and lower alkyl; or 
pyridyl having lower alkylsulfonyi, 
lower alkylsulfinyl and lower alkyl- 
5 or a salt thereof. 3 -kv-U 

10- A pharmaceutical conposiaon cousin, a co^ound of 

a IT " " aCtiVe ingredient ' in «sociation with 
a oh r maceutically acceptable, substantially non-toxic 
carrier or excipient. 



11. 
12. 



.5 



y i3. 



A compound of claim 1 for use as a medicament. 

h™ theraPeUt±C treat — - prevention of 

hypercholesterolemia, hyperlipemia, atherosclerosis 

or diseases caused thereby which comorises 
administering an effective amount of a compound of 
claim 1 to human beings or animals. 

Use of a compound of claim 1 for the manufacture of a 
medicament for treating and/or preventing 
hypercholesterolemia, hyperlipidemia, atherosclerosis 
of diseases caused thereby in human beings or animals. 



A nation No 

PCT/JP 9b/01982 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07C275/28 ,^070213/75 
A61K31/17 {■61K31/44 
C07D277/28 ^^07D233/54 



C07D257/04 

A61K31/41 

C07C311/21 



C07D231/ 
C070213, 
C07D333/ 



/2Tr 



C07D401/12 
C070307/38 



According to international Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (dassii 

IPC 6 C07C C07D 



ficauon rystem followed by dam ft can on tymbolf) 



Documentation searched other than minimum documentation to the extent Chat such documents are included in the fields 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of 



with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US, A, 4 623 662 (DE VRIES VERN G) 18 

November 1986 

cited in the application 

see column 9, line 9 - line 16; examples 

e.g. table 1, column 10, line 30 - line 

35; 

see column 11 and 12, line 50 - line 60; 
claims 1-4 

EP.A.O 399 422 (TAKEDA CHEMICAL INDUSTRIES 
LTD) 28 November 1990 
see page 3, line 7 - line 13; claims 
1,13,16; example 64 

FR.A.2 661 676 (LIPHA) 8 November 1991 

see claim 1; compound 8, 31, 76, 79 
see page 18, line 30 - line 37 



1-3.12, 
13 



1-3, 
10-13 



1-3,12, 
13 



Further documents arc listed in the continuation of box C. 



|y j Patent family 



* Special categories of a ted docume n ts : 

"A" document denning the general state of the art which is not 
considered to be of particular relevance 

*E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority daim(i) or 
which is a ted to establish the publication date of another 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 



T later document published after the international filing date 
or priority date and not in conflict with the application but 
a ted to understand the principle or theory underlying the 



"P" document published prior to the international filing date but 
later than the priority date claimed 



"X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" docume n t of particular relevance; the claimed invention 
. cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

doc u ment member of the same patent family 



Date of the actual completion of the international search 



17 January 1996 



Date of mailing of the international search report 



•9.0196 



Name and mailing address of the ISA 

European Patent Office, P.B. Ml I Patenuaan 2 
NL - 2210 HV Rj jswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 cponl. 
Fax (+31-70) 340-3016 



Authorized officer 



Seufert, G 



Form PCT/liA/210 (acenS tfeast) < Jury 1993) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



bttmar 'A -aacaNo 

PCT/JP 9S/01982 



C/CcnMwbop) OOCU 



Qtaooa of 



CONSIDERED TO BE RELEVANT 



, when appropriate, of the relevant 



No. 



WO, A, 93 2*458 (PFIZER ; HAMANAKA ERNEST S 

(US)) 9 December 1993 

cited In the application 

see claims 1,9,10; examples 19,24 

PATENT ABSTRACTS OF JAPAN 

vol. 018 no. 575 (C-1268) ,4 November 1994 

& JP,A,06 211814 (0N0 PHARMACEUT CO LTD) 

2 August 1994, 

see abstract 

CHEMICAL ABSTRACTS, vol. 121, no. 25, 

19 December 1994 

Columbus, Ohio, US; 

abstract no. 292008, 

R. E. OLSON ET AL. 

see RN 159219-49-5 

& BIORG. MED. CHEM. LETT., 

vol. 4, no. 18, 1994 

pages 2229-2234, 

EP.A.O 576 357 (SANOFI ELF) 29 December 
1993 

see claims 1,16; examples 180,190 

DE,A,21 32 431 (RIEDEL DE HAEN AG) 11 
January 1973 

see page 17, first example 

GB.A.l 598 900 (LILLY INDUSTRIES LTD) 23 
September 1981 

see claims 1,18; examples 59,62 

US, A, 5 169 844 (COMMONS THOMAS J ET AL) 8 
December 1992 

see column 1, line 8 - line 25; claims 
1,21,22 

EP.A.O 370 740 (WELLCOME FOUND) 30 May 
1990 

see page 3, line 1 - line 24; claims 
1,11-15; examples 



1-4,10, 

' 12 



1-4 



1-3,10 



1-3 



1-3,10 



1,5, 
10-13 



1,10-13 



f rCT/OMM < — m muum 1 —a «aeot> U*J WW) 



oaae 2 of 2 



INTERNATIONAL SEARCH REPORT 



Box I Observations where 



73m 



It. aai ai application No. 

JP 95/ 01982 



•una were found unaearchable (CoatinumiioaaThWnof first sheet) 



ol 



I ^ «Port ha. not been established in respect of certain claim, under Artide 17(2 X *) for the following 

!. ( ( Claim. Not: 

because they relate to subject matter not required to be searched by this Authority, namely: 



! 2. Claim. Not: 

Claims searched Incompletely: 1-4,9-13 

• / • 



1 3. Claim. Nos,: 

because they are 



dependent claim, and are not drafted in accordance with the recond and third sentence, of Rule 6.4(a). 



Box II ObserYationa where unity of invention is lacking (Continuation of item 2 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 



lm D «Lchab?e U ^^ fCeS dme,y by ^ Wiicant, this international search report covers all 



2 - D ^y^JSSonal fet!™ °° Uld wmrchM wilhout cfforl i uttif y«8 additional fee, this Authority did not invite payment 



3 - D ^J^l^T^J^JXfJ!^u?^ WarCh 5" timely P* d °y lhe Wiicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos. 



*• D £22!^ by W**" 1 - Consequently, this international search report i 

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



| | The additional search fees were accompanied by the applicant's 
| [ No protest accompanied the payment of additional search fees. 



orm PCT /ISA/210 (conunuation of first sheet (l)) (July 1992) 



* 




Application No. PCT/JP 95/01982 



FURTHER INFORMATION CONTINUED FROM PCT J1SA/ 

The definition of the substituents in claim 1 is too general and/or encom- 
passes too broad a range of theoretically conceivable compounds so that a 
comprehensive search is not possible. 

For economic reasons the search has been limited to the following cases 
(with regard to the disclosed examples): 



R1 - 



with R4 «= aryl or heterocyclic group and Y as 
defined in claim 1 



-Cy1--Cy2 with Cy1 = thiazolyl, imidazolyl, pyrazolyl, pyridyl, thienyl, 
furyl, isoxazolyl or chromanyl as defined in claim 1 , and Cy2 as carbo- 
or heterocyclic residue 



Intern*? Mr -ajoq .vo 

PCT/JP 9d/01982 



Patent document 
cited in search report 



US-A-4623662 



#1 



Publication 
date 



Patent family 
iiiciriber(i) 



18-11-86 



US-A- 



50031 



EP-A-0399422 



28-11-90 



AU-B- 
AU-B- 
CN-A- 
CA-A- 
JP-A- 



632809 
5518890 
1047859 
2017444 
3261755 



FR-A-2661676 08-11-91 
W0-A-9324458 09-12-93 



NONE 



AU-B- 
B6-A- 
CA-A- 
EP-A- 
HU-A- 
JP-T- 
N0-A- 
PL-A- 



4028393 
99188 
2134359 
0642498 
64303 
7503737 
944530 
299082 



EP-A-0576357 



29-12-93 



FR-A- 
AU-B- 
CA-A- 
CZ-A- 
HU-A- 
JP-A- 
NO-A- 
NZ-A- 
SK-A- 
ZA-A- 



2692575 
4143893 
2098944 
9301172 
64526 
6073014 
932296 
247961 
65493 
9304511 



DE-A-2132431 
GB-A-1598900 
US-A-5 169844 



11-01-73 
23-09-81 



NONE 
NONE 



EP-A-0370740 



08-12-92 
30-05-90 



AU-B- 
WO-A- 



3425193 
9313067 



AU-B- 
AU-B- 
CA-A- 



638950 
4536389 
2003395 



26-03-91 



14-01-93 
29-11-90 
19-12-90 
25-11-90 
21-11-91 



30-12-93 
28-07-95 
09-12-93 
15-03-95 
28-12-93 
20-04-95 
25-11-94 
05-04-94 



24-12-93 
06-01-94 
24-12-93 
16-03-94 
28-01-94 
15-03-94 

27- 12-93 

28- 08-95 
02-02-94 
22-02-94 



28-07-93 
08-07-93 



15-07-93 
24-05-90 
21-05-90 



Form FCT/UA/310 (paunt tm&r mt>l <J<«f ***») 



page 1 of 2 



(family 



1 Ar *abon No 

PCT/JP 9d/01982 



Patent documeny^^ 
cited in search rcp^^B x 

EP-A-0370740 



Publication 



Patent famil 
member(f 



B9I37I 



DE-D- 689T5762 

DE-T- 68913762 

EP-A- 0450660 

ES-T- 2052028 

ES-T- 2062610 

IL-A- 92358 

JP-A- 2188568 

LT-A- 418 

PL-B- 162010 

RU-C- 2036901 

US-A- 5395853 

US-A- 5290814 



Publication 



14-04-94 

23- 06-94 
09-10-91 
01-07-94 
16-12-94 

24- 06-94 

24- 07-90 

25- 09-94 
31-08-93 
09-06-95 
07-03-95 
01-03-94 



Fonn PCT/tSA/JIO <p 



page 2 of 2 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

afBLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT OR DRAWING 



Q / BLUR] 



'BLURRED OR ILLEGIBLE TEXT OR DRAWING 
□^SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



